Determinants of food insecurity among vulnerable White and Latino households: Contextualizing the impact of sociodemographic and household-level factors by Lund, Alexandra
  
 
 
 
 
DETERMINANTS OF FOOD INSECURITY AMONG VULNERABLE  
WHITE AND LATINO HOUSEHOLDS:  
CONTEXTUALIZING THE IMPACT OF 
SOCIODEMOGRAPHIC AND HOUSEHOLD-LEVEL FACTORS 
 
 
A Thesis  
presented to  
the Faculty of the California Polytechnic State University, 
 San Luis Obispo 
 
 
In Partial Fulfillment  
of the Requirements for the Degree  
Masters of Science in Agriculture  
with a specialization in Food Science and Nutrition 
 
 
 
By 
Alexandra Lund 
May 2013 
 
ii 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
©2013 
Alexandra Lund 
ALL RIGHTS RESERVED 
iii 
 
COMMITTEE MEMBERSHIP 
 
TITLE:  Determinants of food insecurity among vulnerable 
White and Latino households: Contextualizing the 
impact of sociodemographic and household-level 
factors 
 
AUTHOR:  Alexandra Lund 
 
DATE SUBMITTED:  May 2013 
 
 
COMMITTEE CHAIR:  Aydin Nazmi,PhD, Assistant Professor, Food Science 
and Nutrition Department and Interim Director of 
STRIDE, California Polytechnic State University, San 
Luis Obispo 
 
COMMITTEE MEMBER:  Ann Yelmokas McDermott, PhD, MS, LDN, Assistant 
Director, Johns Hopkins Global Center on Childhood 
Obesity, John Hopkins University Bloomberg School of 
Public Health 
 
COMMITTEE MEMBER:  Dawn Neill, PhD, Assistant Professor, Social Sciences 
Department, California Polytechnic State University, 
San Luis Obispo 
  
iv 
 
ABSTRACT 
Determinants of food insecurity among vulnerable White and Latino households: 
Contextualizing the impact of sociodemographic and household-level factors 
 
Alexandra Lund 
 
Household-level characteristics have been shown to be associated with 
food insecurity but studies among vulnerable populations are sparse. A food 
security assessment was developed to determine food security and collect 
sociodemographic and household level data across San Luis Obispo County. The 
assessments were administered to vulnerable groups through interviews at 
multiple sites across the County. Three household characteristics (marital status, 
number of children in the household and number of workers in the household) 
were examined in this analysis. A total of 808 surveys were collected, 69% in 
English and 31% in Spanish. Through ethnicity-stratified sequentially adjusted 
logistic regression models, the association between food insecurity and 
household characteristics were tested, controlling for sociodemographic, 
economic and other potentially mediating variables. In the fully adjusted model 
for Hispanic/Latino households, associations were observed with number of 
children in the household and workers in the household, but confidence intervals 
were wide. In the fully adjusted model for White households, marital status was 
weakly associated with food insecurity. In both groups, per capita monthly income 
was strongly associated with food insecurity. Several interrelated household and 
individual level variables determined a households food security status. Because 
of this complexity, comprehensive social and economic changes are needed to 
improve food security in California and the rest of the United States. Also, 
different processes associated with race/ethnicity and coping strategies with 
regard to food insecurity should be considered when designing studies, planning 
policies, and conducting interventions. 
 
 
 
 
 
Keywords: food security, household characteristics, Latino, Hispanic, marital 
status, children, workers, employment, type of employment, income  
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CHAPTER 1: INTRODUCTION 
 
Over the past decade, prevalence of food insecurity has increased 
throughout the United States. States such as California, hit hardest by the 
economic recession, have especially experienced increases in food insecurity. 
The high housing prices and cost of living further intensify disparities in food 
security among vulnerable populations in areas such as San Luis Obispo County. 
Growing rates of food insecurity are of critical concern given the potentially 
serious health and developmental consequences of not having enough food. 
Chronic food insecurity within certain populations perpetuates socioeconomic 
inequalities and limits the potential for social and economic advancement within 
communities. 
There are many forces that are responsible for shaping the health of a 
household. While individual behaviors are important, the physical and social 
environment in which individuals and households function, may constrain or 
expand opportunities for optimal food security. Examining the association 
between household-level characteristics and food insecurity could give policy 
makers and public health professionals more insight into processes by which 
hunger manifests and potential coping capacities within at-risk households. 
Understanding how different variables affect food security status could help 
policy makers and public health officials to plan strategies that address the 
complex and inter-related determinants of food insecurity.  
Several studies have explored these determinants among populations; 
however, research specifically among vulnerable populations is lacking. A 
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growing vulnerable Latino population in California also demands that research 
specifically within ethnic subgroups be collected. Therefore, the objective of this 
study was to determine the association between household characteristics 
(marital status, number of children in the household and number of workers in the 
household) and food insecurity among vulnerable Hispanic/Latino and White 
households in San Luis Obispo County. It is hypothesized that these household 
characteristics will be associated with food insecurity among vulnerable 
households. 
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CHAPTER 2: LITERATURE REVIEW 
Food Security 
Definitions 
Food security is an inherently unobservable and complex concept. Despite 
prevalent literature and growing research on the subject, it remains an 
ambiguous topic that has eluded a precise definition. Several accepted 
definitions of food security exist and are utilized in scientific literature. The United 
States Department of Agriculture (USDA) definition is one of the most commonly 
used definitions, and the one that will be referenced in this review. The USDA 
definition asserts that “food security exists when all people at all times have 
enough food for an active, healthy life” (Coleman-Jensen & Nord, 2012). If food 
security involves having enough food, then food insecurity involves uncertain 
access to enough food for an active, healthy life. Generally, food security can be 
examined at the national and global levels when approaching population level 
concerns, or at the household and individuals level when investigating behavior. 
Household level food security will be the focus of this analysis. Household food 
security expands the USDA definition to include all members of a household 
having enough food. An assessment of household food security determines 
whether the entire household gets enough food and if the nutritional needs of all 
household members are met (Coleman-Jensen, Nord, Andrews, & Carlson, 
2012). 
Food security is assessed by two fundamental factors: food availability 
and food accessibility, both of which will be presented in the context of the 
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household. Food availability refers to having sufficient quantities of food available 
on a consistent basis (Food and Agriculture Organization of the United Nations, 
2006). Food availability is dependent upon whether food stores, or food patches 
of any sort are present in a given area and if specific foods exist at those 
locations. For example, many urban neighborhoods and rural towns are 
considered food deserts, meaning that they do not have adequate supermarkets 
or grocery stores and may be served only by fast food restaurants and 
convenience stores (United States Department of Agriculture, Economic 
Research Service, 2013).  
Food accessibility refers to having sufficient resources to obtain those 
foods (Food and Agriculture Organization of the United Nations, 2006). Access is 
essential to food security because although food may be available to a given 
household, if that household cannot access food, it will remain food insecure. 
Access to food is determined by multiple factors, including purchasing power, 
various community characteristics (e.g. transportation), and government and 
private assistance programs (Wehler, Scott, & Anderson, 1992). For example, 
limited produce may be stocked at a grocery store in a low-income community 
but if the cost of those items is high, then individuals may not be able to purchase 
them on a limited food budget. As characterized by the USDA (2012b), “food 
security includes at a minimum: 1) the ready availability of nutritionally adequate 
and safe foods, and 2) an assured ability to acquire acceptable foods in socially 
acceptable ways (i.e., without resorting to emergency food supplies, scavenging, 
stealing, or other coping strategies).” 
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The fact that many Americans lack adequate availability of, or accessibility 
to food, while others excessively consume and even waste food, reflects  a deep 
seeded issue of distributive justice, or how a society allocates benefits and 
burdens in a just and moral way (Hsu, Anen, & Quartz, 2008). Many important 
human rights analyses have outlined the right to adequate food for all people 
(Kent, 2005). To assert that food insecurity is not simply an involuntary lack of 
food but rather a result of entitlement failure further defines food security as a 
human rights issue. In other words, access to adequate nutrition depends upon 
political and legal systems that allow people to meet their basic needs (Chilton & 
Rose, 2009). While the definition of food insecurity accepted by the USDA, and 
the one utilized in this research, simply defines a condition, many other 
definitions of food security include the concept of the right to food and imply 
some governmental obligation to uphold a state of being among individuals. For 
example, The United Nations utilizes the definition for “right to food,” which 
asserts “the right to have regular, permanent and unrestricted access, either 
directly or by means of financial purchases, to quantitatively and qualitatively 
adequate and sufficient food corresponding to the cultural tradition of the people 
to which the consumer belongs, and which ensure a physical and mental, 
individual and collective, fulfilling and dignified life free of fear” (Ziegler, 2002). 
 Several other terms are associated with the complexities of food security. 
Hunger is a physiological sensation associated with insufficient food intake 
(American Dietetic Association, 1990). Hunger is closely related to food 
insufficiency, meaning that an individual or household sometimes or often does 
6 
 
not have enough food to eat (Vozoris & Tarasuk, 2003). While hunger and food 
insufficiency may imply food insecurity, the terms are not mutually inclusive and 
should not be used interchangeably. Shortfalls in consumption may manifest in 
undernutrition or malnutrition, which are also potentially, but not necessarily, 
consequences of food insecurity. Undernutrition is caused by an inadequate 
intake of dietary energy; whereas malnutrition arises from deficiencies in specific 
nutrients or from an inappropriately balanced diet (Shetty, 2003). 
Measurement tools and classifications 
Due to the complex nature of food security, it is not only difficult to define 
but also to objectively measure. Measurement and monitoring are important in 
identifying and understanding the basic aspects of well-being of the population 
and to identify population subgroups or regions with disproportionally 
compromising conditions (Bickel, Nord, Price, Hamilton, & Cook, 2000). Food 
insecurity varies through a continuum of successive stages as the condition 
becomes increasingly severe within a household. In the first stage of insecurity, 
members of a household feel anxiety about the sufficiency of their food and make 
adjustments to their diet and food budget. As the situation becomes worse, food 
intake in adults is reduced and they may experience physical hunger. In the third 
and most severe stage of food insecurity, children also suffer from reduced food 
intake. Each stage consists of a range of experiences and responses to these 
conditions. A variety of indicators are needed to fully capture the abstruse issues 
involved (Bickel, Nord, Price, Hamilton, & Cook, 2000).  
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In response to growing reports of increased dependency on emergency 
food sources in the early 1980s, several organizations began developing 
measurement tools for assessing food security (Haering & Syed, 2009). In 1984, 
The President’s Task Force on Food Assistance report noted the absence of an 
agreed-upon measurement and method to estimate the extent of food insecurity 
(as cited in Carlson, Andrews, &Bickel, 1999). Researchers increased efforts to 
develop a survey method that would reliably and consistently document food 
insecurity. Furthermore, in the early 1990s the USDA and the Department of 
Health and Human Services (HHS) initiated the US Food Security Measurement 
project, which sought to develop a uniform national measurement that would 
produce equivalent data for comparable research at the national, state and local 
levels (Nord & Hopwood, 2007). Content from existing tools was drawn upon, 
including work from the Community Childhood Hunger Identification Project 
(CCHIP) and Cornell University’s Department of Nutritional Sciences (Radimer, 
2002). Eighteen questions were selected to form the US National Household 
Food Security Survey Module (HFSSM), also referred to as the Household Food 
Security Measure, with the same acronym (Haering & Syed, 2009). Questions in 
the module were chosen to assess all components of food security (quantity, 
quality, psychological acceptability and social acceptability) at the household 
level, in both adults and children (Radimer, 2002). The classification from the 
HFSSM represents the condition of household members as a group but not 
necessarily the condition of a specific household member. While the HFSSM is 
only one of many measurement tools, it will be the instrument further elaborated 
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on, in part because it is most frequently used in national data sets. It will be 
referenced in this review also because it was the tool used in data collection. 
The questions in the HFSSM are posed as either 1) a statement, where 
the respondent is asked if in the past 12 months the statement is often, 
sometimes or never true, 2) direct yes or no questions, or 3) questions related to 
the frequency a particular event. Four kinds of situations are covered by the 18 
questions: 1) anxiety or perception that household food budget or food supply are 
inadequate, 2) perceptions that the food eaten by adults or children was 
inadequate in quality, 3) reported instances of reduced of reduced food intake or 
consequences, for adults, and 4) reported instances of reduced food intake or its 
consequences for children (Haering & Syed, 2009). The answers to each 
question are scored based on affirmative answers and combined into a single 
overall measure called the food security scale. This is a continuous, linear scale 
which measures the degree of food insecurity experienced by a household in 
terms of a single numerical value. The Scale values range from zero, a 
household that has not experienced any of the conditions covered by the module 
questions and has answered all negatively to all questions, to ten, a household 
that has experienced all of them and has answered affirmatively to all questions. 
The unit of measure used for the scale is a matter of convenience and is not 
based on a point-per-question scoring system. The statistical methods that 
underlie the food security scale are highly complex and produce a continuous 
measurement which is then adapted to the categorical measurement values 
(Bickel, Nord, Price, Hamilton, & Cook, 2000).  
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A household’s raw score places it in one of four categories. Placement into 
categories depends on the raw score from the questionnaire and the presence or 
absence of children. From the initial publication of the Guide to Implementing the 
Core Food Security Module in 1997 up until 2006, the four categories associated 
with the HFSSM were food secure, food insecure without hunger, food insecure 
with hunger (moderate), food insecure with hunger (severe). In 2006 a panel 
convened by the Committee on National Statistics (CNSTAT) of the National 
Academies conducted a review of the food security measurement methods and 
recommended that the USDA make a clear and explicit distinction between food 
insecurity and hunger. They encouraged the USDA to consider alternative labels 
that conveyed the severity of food insecurity without explicitly using the word 
“hunger” (Nord, 2012). The USDA later introduced the following new labels 
(Table 2-1). The new labels are currently used in classifying levels of food 
security.  
A variety of statistical tests for reliability, including tests specific to the 
Rasch model and several tests commonly used for scales developed through 
linear analysis have shown that the food security scale has good reliability 
(Hamiliton, Cook, Thompson, Buron, Frongillo, Olson, & Wehler, 1997). The 
scale scores relate significantly to the poverty income ratio, weekly food 
expenditures and the USDA food sufficiency measure as expected, indicating 
good validity (Ohls, 1999). Research has also shown that the scale is highly 
stable over time and robust among different ethnic groups. (Tarasuk & Beaton, 
1999) and (Derrickson & Anderson, 2000).  
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Table 2-1: USDA food security labels old and new and their associated descriptions 
(Coleman-Jensen & Nord, 2012). 
General 
Categories 
(old same as 
new) 
Old Labels New Labels 
Description of Condition (as 
listed for new labels) 
F
o
o
d
 S
e
c
u
re
 
Food Secure High Food 
Security* 
No reported indications of food-
access problems or limitations 
Marginal Food 
Security* 
One or two reported indications-
typically of anxiety over food 
sufficiency or shortage of food in 
the house. Little or no indication 
of changes in diets or food 
intake. 
F
o
o
d
 I
n
s
e
c
u
re
 
Food Insecure 
without Hunger 
Low Food 
Security 
Reports of reduced quality, 
variety, or desirability of diet. 
Little or no indication of reduced 
food intake 
Food Insecure with 
Hunger (Moderate) 
Very Low 
Food Security 
Reports of multiple indications of 
disrupted eating patterns and 
reduced food intake. 
Food Insecure with 
Hunger (Severe) 
*the 6-item HFSSM does not distinguish between these two categories. 
 
The USDA estimates that the 18-item HFSSM generally requires less than 
four minutes of survey time to administer, yet in situations where time is 
constrained or the survey is supplemental, a shortened version of the survey may 
be more appropriate (Bickel, Nord, Price, Hamilton, & Cook, 2000). A 6-item 
HFSSM (Table 2-2) was created using carefully selected questions from the 18-
item to reliably capture the threshold of identifiable household food insecurity. 
The 6-item survey does not distinguish between the two sub-labels of food 
secure (high food security and marginal food security) but it has been shown to 
closely approximate the three main categories of the 18-item survey (Blumberg, 
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Bialostosky, Hamiliton, & Briefel, 1999). The short version was designed to work 
equally well for households with and without children, therefore the eight child-
focused items were excluded. Because of this exclusion the classification power 
of the short version is not as strong for households with children. The 6-item 
survey correctly identified 95.6% of households with children compared with 
99.0% of households without (Blumberg, Bialostosky, Hamiliton, & Briefel, 1999). 
However, the 6-item survey does provide a reliable measure of risk of children’s 
hunger (Bickel, Nord, Price, Hamilton, & Cook, 2000). Therefore, the short 
version is a viable tool in place of the complete scale and is recommended 
instead of randomly selecting questions from the full version (Radimer, 2002). 
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Table 2-2:  Questions in the 6-item household food security survey module (Radimer, 
2002). 
“The food that (I/we) bought just didn’t last, and (I/we) didn’t have money to get more.” 
Was that often, sometimes, or never true for (you/your household) in the last 12 
months?  
[ ] Often true  
[ ] Sometimes true  
[ ] Never true  
[ ] DK or Refused 
“(I/we) couldn’t afford to eat balanced meals.” Was that often, sometimes, or never true 
for (you/your household) in the last 12 months?  
[ ] Often true  
[ ] Sometimes true  
[ ] Never true  
[ ] DK or Refused 
In the last 12 months, since last (name of current month), did (you/you or other adults 
in your household) ever cut the size of your meals or skip meals because there wasn't 
enough money for food?  
[ ] Yes  
[ ] No (Skip next question)  
[ ] DK (Skip next question) 
[IF YES ABOVE, ASK] How often did this happen—almost every month, some 
months but not every month, or in only 1 or 2 months?  
[ ] Almost every month  
[ ] Some months but not every month  
[ ] Only 1 or 2 months  
[ ] DK 
In the last 12 months, did you ever eat less than you felt you should because there 
wasn't enough money for food?  
[ ] Yes  
[ ] No  
[ ] DK 
In the last 12 months, were you every hungry but didn't eat because there wasn't 
enough money for food?  
[ ] Yes  
[ ] No  
[ ] DK 
 
Consequences of food insecurity 
Food insecurity is a growing public health issue considering its potentially 
serious health and developmental consequences. The burden of these 
consequences is concentrated in socioeconomically disadvantaged groups who 
are already consistently less healthy than their counterparts (Braveman, Cubbin, 
Egerter, Williams & Pamuk, 2010) and are more likely to be medically uninsured 
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(Reid, Vittinghof, & Kushel, 2008). Negative outcomes in children are especially 
troublesome being that poor development and impaired academic performance 
may diminish national productivity and future human capital, not to mention 
compounded pre-existing levels of health disparities. Poor nutrition in childhood 
has also been linked to “programming” effects that may influence chronic 
diseases in adulthood (Lucas, 1994). The trajectory of many American children is 
being altered as a result of inadequate nutrition. In other words, consequences of 
food insecurity are shaping a “way of life” with respect to health and well-being 
later in life and seriously limiting optimal capability.  
Food insecurity creates a heavy burden for individuals, as well as an 
exorbitant economic cost to the Country. The costs of hunger and food insecurity 
resulting from, direct health problems and indirect consequences (e.g. lost 
worker productivity), has been estimated to be approximately $90 billion annually 
in the United States. Additionally, costs per year for nutrition assistance 
programs, including the Supplemental Nutrition Assistance Program (SNAP), the 
National School Lunch Program, and others, exceeded $50 billion in 2007 
(Brown, 2007). Despite the network of costly assistance programs, rates of food 
insecurity are increasing (Coleman-Jensen, Nord, Andrews, & Carlson, 2012). A 
comprehensive view of the nutritional and non-nutritional consequences 
associated with food insecurity may help policy makers get a better grasp of the 
severity of this issue, in terms of medical, societal and economic consequences.  
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Nutritional outcomes 
 Food insecurity is associated with suboptimal food and nutrient intake, as 
well as risk for specific nutrient deficiencies (Kaiser & Townsend, 2005). In an 
evaluation of the National Health and Nutrition Examination Survey (NHANES) 
III, food insecure adults had less healthy diets, based on consumption of grains, 
vegetables, fruits, milk, meat, total fat, saturated fat, cholesterol, sodium and food 
category variety (Bhattacharya, Currie, & Haider, 2004). Furthermore, 
comparisons of consumption between food secure and food insecure women 
with children showed that the frequency of fruit and vegetable consumption 
declined significantly as food insecurity status worsened. Researchers also found 
that significantly fewer food insecure persons consumed the recommended five 
daily servings of fruits and vegetables as compared to those who were food 
secure (3.7% and 9% respectively) (Kendall, Olson, & Frongillo, 1996). Based on 
changes in overall diet, primarily in fruit and vegetable consumption, food 
insecure individuals may be exposed to micronutrient deficiencies and therefore 
at risk of serious health problems. 
Micronutrient adequacy is crucial for overall health in all age groups but it 
is especially important for infants and toddlers who are at critical stages of vital 
organ development and for elderly persons who may have problems with nutrient 
absorption. All low levels of vitamins and minerals are cause for concern but iron 
deficiency is particularly harmful due to its role in cognitive development in 
children. In a cross-sectional sample of caregivers of children less than 36 
months of age, food insecure children were found to be 2.4 times more likely to 
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be Iron Deficient with Anemia (IDA) compared with food secure children (95% CI 
1.1-5.2). The researchers speculate that IDA may be one of the physiological 
mechanisms between child food insecurity and documented psychosocial and 
biophysical consequences (Skalicky, Meyers, Adam, Yang, Cook, & Frank, 2006). 
Another analysis of data from the NHANES III found that food insecure elderly 
adults were less likely to consume foods rich in iron, zinc, magnesium, riboflavin, 
vitamin B-6, vitamin B-12 and niacin compared to food secure elderly adults (Lee 
& Frongillo, 2001).  
Several studies have shown that food insecurity is associated with 
changes in dietary intake (Kaiser & Townsend, 2005), whereas others have 
documented the mediating affect that caregivers’ compromised diet can have on 
children’s diet. The phenomenon of “child preference” is the management of 
household food such that at low levels of food security, adults sacrifice their own 
food to maintain adequate levels for children (Rose, 1999). A National 
Longitudinal Study of Children and Youth showed that when food was scarce, 
34% of caregivers skipped meals or ate less, as opposed to only 5% of their 
children (McIntyre, Conner, & Warren, 2000). The successive stages of food 
insecurity explain that only at the low stages of food insecurity are adjustments 
made to adult’s diets, and only at the very lowest stage do children suffer from 
reduced food intake (Bickel, Nord, Price, Hamilton, & Cook, 2000). In a survey of 
low-income mothers, predominantly single-parents, 52% of respondents said that 
they deprived themselves of food to feed their children (Badun, Evers, & Hooper, 
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1995). Examining the diet of multiple household members uncovers a deeper 
understanding of the dynamics that food insecurity exacts on a family unit. 
Curiously, although adults have been shown to compromise meals or 
quantity of food, they may still get enough, or even excess, energy (i.e. 
kilocalories) from food insecure diets. After examining dietary information from a 
24-hour recall included in the 1999-2002 NHANES, researchers concluded that 
mean energy intake in adult women  did not differ between those who were food 
secure and food insecure (1,896.5 kcal, SEM 30.2 and 1,902.7kcal, SEM 70.9 
respectively), rather types of foods and meal behaviors differed. Food insecure 
adults consumed fewer but larger meals and more snacks (Zizza, Duffy & 
Gerrior, 2008). Studies have also shown that low-income families purchased 
lower cost items and spent their limited resources on more fats, sweets and 
alcohol (Wilde, McNamara, & Ranney, 2000). Even with the protection of “child 
preference” feeding, children in a food insecure household have also been 
shown to have diminished quality of diet. In a cross-sectional, nationally 
representative sample of households and children, researchers found that when 
compared to higher-income food-sufficient households, children from low-income 
food-insufficient households consumed slightly fewer calories and total 
carbohydrates but had significantly higher rates of cholesterol intake (Casey, 
Szeto, Lensing, Bogle, & Weber, 2001). Therefore members of food insecure 
households may in fact be consuming enough energy but primarily from energy-
dense, nutrient-poor sources, leading to severe nutrient imbalances. 
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Malnutrition may exist concurrently in food insecure individuals who are 
still maintaining adequate caloric intake. Basiotis (1992) confirmed a behavior 
model in which household members faced with diminishing incomes consume 
less expensive foods to maintain energy intakes at a lower cost. For example, 
potato chips offer a substantial number of kilocalories and are very inexpensive. 
According to the hypothesis that energy density and energy cost are inversely 
linked (Figure 2-1), consumers undertake a deliberate strategy to save money by 
first eliminating less energy-dense, high cost foods (Drewnowski & Specter, 
2004). For example, one would have to eat much more broccoli, at a much 
higher cost to get the same amount of kilocalories as one would from a bag of 
potato chips. Only when income diminishes still further did households reduce 
dietary energy to intakes below daily requirements (Basiotis, 1992). 
 
 
 
Figure 2-1: Energy density-cost curve showing the relation between diet costs, 
dietary energy density, and energy intakes. Figure from (Drewnowski & Specter, 
2004). 
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Low-income consumers may preferentially choose energy-dense foods; 
however, their choices may also be the results of changes in the types of foods 
that are produced and promoted, as well as changes in the social and political 
mechanisms that have been implemented to address hunger. These prominent 
forces have established a paradoxical situation in the food insecure population. 
An examination of current literature regarding the obesity-food insecurity paradox 
found that there is a relationship between increased body weight and food 
insecurity in the United States (Dinour, Bergen, & Yeh, 2007). Although food 
insecurity is typically associated with a lack of food and obesity with excess, it is 
possible for the two to co-exist. A cross-sectional analysis of NHANES data from 
1999-2000 and 2001-2002, found that after adjusting for confounding variables, 
women who were food insecure had twice the odds of being obese compared to 
food secure women, they also had higher mean BMI and mean waist 
circumferences        (Table 2-3) (Seligman, Bindman, Vittinghoff, Kanaya, & 
Kushel, 2007). Several other studies corroborate these findings. 
Table 2-3: Adjusted association between food insecurity and obesity among women in 
the United States. Table from (Seligman, Bindman, Vittinghoff, Kanaya, & Kushel, 2007). 
 
 
 
 
 
 
 
Note. All values are weight to represent the US population. Results are adjusted for age, 
race/ethnicity, parity, income, educational attainment, occupational physical activity, and 
leisure-time physical activity. 
 Odds of obesity 
(BMI≥30), p-
value 
 
Women mean 
BMI 
(kg/m
2
), p-value 
Mean waist 
circumference 
 (cm), p-value 
Food secure  1 28.9 95.5 
Mild food 
insecurity 
2.0 (<0.001) 30.9(<0.001) 98.3 (0.001) 
Severe food 
insecurity  
1.0 (0.9) 28.9 (0.8) 95.5 (0.8) 
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Although studies have shown some associations between income and 
obesity in children (Alaimo, Olson, Frongillo, 2001), associations between food 
insecurity and obesity are less conclusive. In an analysis of children from 
kindergarten to third grade, researchers found that children from persistently food 
insecure households had greater gains in BMI and in weight compared to 
children from persistently food secure households (Jyoti, Frongillo, & Jones, 
2005). However, other studies found no significant difference in the prevalence of 
overweight or obesity in different food secure groups (Gundersen, Lohman, 
Eisenmann, Garasky, & Stewart, 2008). Rose and Bodor (2006) speculate that 
inconsistencies in weight status among food insecure individuals of different age 
groups could be due to young children being protected by adults in food insecure 
households, or to the means by which food insecurity affects weight status which 
may take years to develop. 
Non-nutritional outcomes 
Food insecurity has consequences not only in health outcomes but also in 
academic performance, social skills and mental well-being. Academic 
incompetencies related to food insecurity are especially distressing since they 
extend beyond a single test score, to children’s ability to learn over a period of 
time, which may further limit future opportunities (Winicki & Jemison, 2003). 
Children from food insufficient families were more likely to score lower on 
arithmetic tests, have been held back in a grade of school and seen a 
psychologist at school compared to children from food sufficient households 
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(Alaimo, Olson & Frongillo, 2001). Longitudinal evidence from food secure 
families, that later become food insecure, further affirms the relationship between 
child hunger and poor academic performance. Households with children that 
went from food secure to food insecure showed a significantly smaller 
improvement in reading and mathematics scores between kindergarten and third 
grade compared to families that remained food secure (Jyoti, Frongillo &Jones, 
2005). Another study found that starting participation in SNAP during a child’s 
kindergarten to third grade years was associated with academic improvement in 
reading and math, compared to stopping participation during the same time 
period, showing the importance of having adequate nutrition and the potentially 
critical role of nutrition assistance programs (Frongillo, Jyoti, & Jones, 2006). 
Social development issues associated with food insecurity may further 
compound problems at school. An analysis of children’s scores on a Pediatric 
Symptom Checklist, a parent-reported questionnaire that assessed children’s 
emotional behavior symptoms, found virtually all behavioral and emotional 
problems were more prevalent in hungry children than those who were not, and 
that aggression and anxiety had the strongest degree of association. The 
additive burden of hunger was clear in that hungry children had higher levels of 
anxious and irritable, aggressive and oppositional behaviors than their low-
income, but not hungry, peers (Kleinman, Murphy, Little, Pagano, Wehler, Regal, 
& Jellinek, 1998). Social problems as a result of food insecurity may even extend 
into later adolescence and young adulthood. Teenagers from food insufficient 
households were more likely to have seen a psychologist, been suspended from 
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school and had difficulties getting along with others  even after adjusting for 
multiple indicators of socioeconomic status, family situation and health(Alaimo, 
Olson & Frongillo, 2001).  
 Issues of mental health have been associated with food insecurity as well. 
In an analysis of NHANES III data on the prevalence of depression in 
adolescents, results for food security were the most striking of all characteristics 
studied. Food insufficient adolescents were four times (95% CI 1.6-10.0) more 
likely to have had chronic depression; two times (95% CI 1.2-3.3) more likely to 
have had thoughts of death, three and a half times (95% CI 1.7-14.6) more likely 
to have had a desire to die and five times (95% CI 1.7-14.6) more likely to have 
attempted suicide. These associations remained significant after several 
confounding variables were controlled for including family income, suggesting 
that other indicators of well-being may exert independent influence on depression 
(Alaimo, Olson & Frongillo, 2002).  
Stress was also a prominent consequence of food insecurity noted in a 
series of in-depth interviews with food insecure individuals. Stress was 
expressed through a range of reactions from decreased interest in food as 
nourishment (e.g. no more desire to cook), to fear and worry over losing custody 
of children (Hamelin, Habicht & Beaudry, 1999). Many interviewees described 
socio-familial consequences and disturbed household dynamics as a result of 
modified eating patterns. Interviewees cited the lack of food in their household as 
a source of conflict within normal family relationships, especially between parents 
and children. Parents recalled being less available to children due to increased 
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time spent trying to procure food and having conversational gaps with their 
children because they were unable to face their incapacity to adequately feed 
their children (Hamelin, Habicht & Beaudry, 1999). Parental stress from food 
insecurity may negatively impact a parent’s motivation and ability to improve their 
family’s condition, making it more difficult to move into food security. 
 Considering that nearly 15% of American families are food insecure, 
broader social implications of food insecurity beyond individual level findings are 
important to consider. Population level chronic food insecurity and its implications 
(e.g. adolescent depression or disrupted household dynamics) perpetuate 
socioeconomic inequalities and limit the potential for social and economic 
advancement within communities. Human capital theory describes the unique 
capabilities and expertise of individuals as stock of human capital, which is useful 
to communities as an input into desirable work and activity (Becker, 1975). 
Human capital can be increased by things such as additional education, training, 
and investments in a healthy lifestyle. Similarly, it can be diminished by 
malnutrition, disease and illness, oppression and stress (Becker, 1975).  
Nutritional and non-nutritional outcomes of food insecurity are all potentially 
damaging to initial human capital endowments and, with concentrations in 
particular groups, can be destructive to entire communities. In this framework, 
adequate nutrition represents a key component in providing communities with 
adequate stock to invest in desirable work and activities to reduce growing 
disparities. 
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Trends  
 Globally, close to one billion people are food insecure with concentrations 
in the lowest income countries (Food and Agriculture Organization of the United 
Nations, 2012). The reasons for food insecurity are vast and include complex 
social, regional and political issues such as chronic or historic poverty, population 
growth, environmental degradation, war, limited agricultural technology, and 
disease (Shapouri, Rosen, Peters, Tandon, Gale, Mancino, & Bai, 2011). The 
United States has one of the highest Gross Domestic Products in the world and 
may seem relatively insulated from the problems that perpetuate food insecurity 
in developing countries. However, millions of households in the United States still 
suffer from food insecurity and the number of affected households is growing. 
 In 2011, 14.9% of U.S. households, or 17.9 million families, were food 
insecure at some point during the year. The majority of food insecure households 
were able to avoid substantial reductions in food intake but in many cases 
households relied on a limited variety of foods and often compromised their food 
choices. Still, 6.8 million households were classified as having very low food 
security, meaning that in those households, there were multiple incidences of 
disturbed eating patterns and reduced food intake. Children were food insecure 
in 10% of all households with children, equating to nearly 4 million households 
(Coleman-Jensen, Nord, Andrews, & Carlson, 2012).  
 Over the previous decade, food insecurity in the United States increased 
from 10% in 2000 to nearly 12% in 2004, with a slight stabilization until 2007, 
followed by a significant increase in 2008 to about 14% (Figure 2-2) (Coleman-
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Jensen, Nord, Andrews, & Carlson, 2012). Given the dramatic effects of the 
economic recession, it is expected that more households, from all socioeconomic 
and demographic groups, may fall below the threshold of food security. And while 
the total percentage of food insecure households has increased in the past ten 
years, there have been disparate increases among different socioeconomic and 
demographic groups.  
 
Figure 2-2: Trends in the prevalence of food insecurity and very low food security in 
U.S. households, 1995-2011. Figure from (Coleman-Jensen, Nord, Andrews, & Carlson, 
2012) 
 
The prevalence of food insecurity varies considerably from state to state. 
In combined data from 2009-2011, the prevalence of food insecurity in California 
was significantly higher than the national average (Coleman-Jensen, Nord, 
Andrews, & Carlson, 2012). California was one of the states hit hardest by the 
economic recession. From 2007 to 2009, the rate of poverty in California rose 
faster than the national levels (Bohn, 2011) and unemployment increased in 
every County in the state. In 2009, unemployment was as high as 28% in some 
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counties, with increases in unemployment as great as 10 percentage points 
higher from 2007 in other counties (USDA, 2011). In 2009, 40% of low-income 
adults (defined as at or below 200% Federal Poverty Level) in California were 
food insecure, five percentage points higher than in 2007 (Chaparro, Langellier, 
Birnbach, Sharp & Harrison, 2012). Policy makers speculate that without the 
American Recovery and Reinvestment Act of 2009 (ARRA), Californians would 
have fallen even deeper into poverty and food insecurity (Chaparro, Langellier, 
Birnbach, Sharp & Harrison, 2012). 
San Luis Obispo County is a rural County on the central coast of California 
that had one of the lower rates of food insecurity in the state in 2009. However, 
23%, or 11,000 families of low-income households were food insecure and 7%, 
or 3,000 families had very low food security (Table 2-4) (Chaparro, Langellier, 
Birnbach, Sharp & Harrison, 2012). The median household income of the County 
is relatively high, yet 12 % of the population lives below the poverty level (United 
States Census Bureau, 2012a), with higher concentrations in several critical 
need communities. Countywide, the population according to census data is 21% 
Hispanic/Latino (United States Census Bureau, 2012a); however several 
communities have disproportionally higher rates of low income Latino families. 
San Luis Obispo is an agriculturally rich area where farmers in the County 
are estimated to produce enough fruits and vegetables for each County resident 
to receive 7.5 pounds of nutritious food a day (Cuddy, 2012), yet the number of 
people who cannot get enough to eat is increasing. The Food Bank Coalition of 
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San Luis Obispo has seen a 90% increase in the number of people who 
accessed their services over the past five years (Cuddy, 2012). 
Housing prices and the cost of living in the County may further intensify 
disparities in food security among residents. San Luis Obispo County has one of 
the most unaffordable housing markets in the nation (National Association of 
Home Builders, 2012). Percentage of spending on “housing” is already the 
highest among major spending components in US households and is even higher 
in California (Figure 2-3). Renters especially carry the burden of an overpriced 
housing market. Of occupied housing units in San Luis Obispo County in 2010, 
59.7% were owner occupied and 40.3% were renter occupied. A higher 
proportion of renters in San Luis Obispo County spent more than 35% of their 
household income on rent between 2007 and 2011 than did residents from the 
entire state, 52% and 46% respectively (The United States Census Bureau, 
2012a). High housing costs force residents to spend an even greater percentage 
of their income on housing and are then left with fewer financial resources to pay 
for other necessities, such as transportation and food.  
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Table 2-4: Prevalence of food insecurity (low and very low) among low-income households 
in California 2007 and 2009, by County in ranking order (Chaparro, Langellier, Birnbach, 
Sharp & Harrison, 2012). 
  2009 
Food 
Insecurity 
2007 
Food 
Insecurity 
2009 
Very low 
Food 
Security 
2007 
Very Low  
Food 
Security 
County % Est. 
Pop. 
% Est. 
Pop. 
% Est. 
Pop. 
% Est. 
Pop. 
Most 
Food  
Insecure 
Contra Costa 57.8 96,000 16.1 25,000 24.5 41,000 5.9 9,000 
Orange 52.4 379,000 33.7 211,000 18.3 132,000 11.9 74,000 
Napa 52.2 13,000 37.2 7,000 28.5 7,000 15.2 3,000 
Sonoma 50.5 51,000 24.8 17,000 22.4 23,000 10.3 7,000 
Alameda 49.1 169,000 33.8 95,000 14.9 51,000 14.3 40,000 
Least 
Food 
Insecure 
Placer 19.0 8,000 41.3 13,000 3.4 1,000 12.0 4,000 
Humboldt, Del Norte 20.5 9,000 28.0 10,000 8.7 4,000 16.8 6,000 
Siskiyou, Lassen, Trinity, Modoc 20.8 6,000 33.1 10,000 8.2 2,000 25.4 7,000 
San Luis Obispo 23.0 11,000 28.6 15,000 7.0 3,000 18.0 9,000 
Tehama, Glenn, Colusa 28.4 12,000 40.1 15,000 10.9 5,000 17.5 7,000 
 
 
Figure 2-3: Percentages of average expenditures of major components of household 
spending in the U.S. in 2011 (Bureau of Labor Statistics, 2012). 
* Average of San Francisco, Los Angles, and San Diego metropolitan areas 
 
Food, 13.0 
Housing, 33.8 
Apparel and 
services, 3.5 
Transportation, 
16.7 
Health care, 6.7 
Entertainment, 5.2 
Cash contributions, 
3.5 
Personal insurance 
and pensions, 10.9 
All other 
expenditures, 6.8 
38.6 (California)* 
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Food security disparities 
 The behaviors of an individual or individuals within a household, 
significantly impact health. While it is clear that individuals hold responsibility for 
their own behaviors, there are a host of other forces that mold habits, create 
opportunity structures  and, ultimatley affect lifestyle. The environment, physical 
and social, in which a person lives may constrain or expand his or her 
oportuntities for optimal health. An ecological framework (Figure 2-4) emphasisis 
these connections between people and their environement; it views behaviors 
and conditions as affecting and being effected by multiple levels of interacting 
influences (Story, Kaphingst, Robinson-O’Brien, & Glanz, 2008). Disparities in 
health, as well as food security, can be more comprehensibly understood through 
this framework.  
Sociodemographic disparities 
Racial and ethnic disparities in health in the United States are substantial, 
with rates of heart disease, cancer and mortality much higher among racial and 
ethnic minorities (Williams & Jackson, 2005). Issues of individual, structural and 
historical racism are the underlying cause of many of these health disparities, as 
well as the cause of wide gaps in food security. Socioeconomic status, whether 
measured by income, education or occupation, is another strong predictor of 
variations in health (Marmot, 2002). While ethnicity-based and class-based 
models are each valuable in understanding tensions in health, it is critical to 
examine the two together. Ethnicity and class are closely related such that 
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indicators of socioeconomic status are strongly patterned by race. Ethnic 
differences in socioeconomic status are what contribute to ethnic differences in 
health and food security (Williams & Jackson, 2005). Health and food security 
disparities are embedded in much larger historical, sociocultural, economic and 
political contexts. For the purposes of this analysis, specifically ethnicity and 
income will be explored in broad terms and in the framework of their associations 
with food security status. 
 
30 
 
 
Figure 2-4: Ecological framework depicting the multiple influences on what and how 
people eat (Story, Kaphingst, Robinson-O’Brien, & Glanz, 2008). 
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Race/Ethnicity 
The U.S. population is becoming more racially and ethnically diverse, with 
Hispanic/Latino populations leading in growth. More than half of the growth in the 
total population of the United States between 2000 and 2012 was due to the 
increase in the Hispanic population. As of July 2011, there were roughly 52 
million Hispanic/Latinos living in the United States, representing 16.7% of the 
total U.S. population. By July 2050, the Hispanic/Latino population is estimated to 
reach 133 million, constituting more than 30% of the U.S. population by that date. 
California has the largest Hispanic/Latino population of any state at 14.4 million, 
which constitutes 27.8% of the total Hispanic population in the Country (Figure 
2-5) (Ennis, Rios-Vargas, & Albert, 2011).  
 
 
Figure 2-5: Percent distribution of the Hispanic population by state: 2010 (Ennis, Rios-
Vargas, & Albert, 2011). 
California, 
27.80% 
All other states, 
25.40% 
Texas, 18.70% 
Florida, 8.40% 
New York, 
6.80% 
Illinois, 4.00% 
Arizona, 3.80% 
New Jersey, 
3.10% 
Colorado , 
2.10% 
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In 2011, more than one in four Hispanic/Latino families experienced food 
insecurity, the highest rate among any racial/ethnic group. Rates of food 
insecurity were higher in Hispanic households (26.2%) compared to Black 
(25.1%) and White non-Hispanic households (11.4%). Hispanic/Latino families 
with children struggled even more, with nearly one in three households being 
food insecure (Coleman-Jensen, Nord, Andrews, & Carlson, 2012). The 
prevalence of food insecurity was also higher among non-citizens compared to 
US-born and naturalized citizens, and twice as high among families whose adults 
did not speak English compared to English speaking families (Capp, Horowitz, 
Fortuny, Bronte-Tinkew, & Zaslow, 2009). If rates of food insecurity persist at 
disproportionally high levels among the Hispanic/Latino population, future 
generations will remain at precariously elevated risk of health, economic, and 
social consequences. 
Conclusions from investigations into elevated rates of food insecurity in 
Hispanic/ Latino populations are conflicting. Some studies have found that food 
insecurity among Latinos is attributed to the conventional factors associated with 
food insecurity, such as low income and low educational attainment, which are 
more prevalent among Latinos compared to other racial/ethnic groups. Other 
research has concluded that even after controlling for these socioeconomic 
factors, Latinos are at higher risk of food insecurity than other groups due to 
deeper inequalities (Mazur, Marquis, & Jensen, 2003).  
In a study that examined how low-income Latino immigrant families’ met 
their food needs, interviews with Latino mothers revealed a variety of factors that 
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affected food security status at different ecological levels (Table 2-5) (Sano, 
Garasky, Greder, Cook, & Browder, 2011). The study concluded that food 
security involved an array of interrelated factors for each family. Interviews also 
suggested that even families who were in the consistently food secure group 
were still fearful of food insecurity and knew that food insecurity could be only a 
step away, be it as a result of illness or the loss of employment (Sano, Garasky, 
Greder, Cook, &Browder, 2011).  
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Table 2-5: Factors affecting food security status among Latino families by ecological 
systems levels (Sano, Garasky, Greder, Cook, &Browder, 2011). 
 Microsystem Mesosystem Ecosystem Macrosystem 
Food 
secure 
 Good health 
 Many life skills 
 Legal residency 
 Homeownership 
 Stable employment 
 Insurance through employer 
 Homeownership: Family of 
origin 
 Extended family: Financial 
stable 
 Social support available from 
friends and family (not used) 
 Local economy 
 Community 
atmosphere 
 Medicaid for 
children 
 Immigration 
laws 
 Public policies 
Fragile  Significant health 
problem 
 Reduced food 
intake 
 Unstable employment 
 Intermittent health insurance 
 Pawn goods 
 Borrow money from family and 
friends 
 Financial remittance to 
extended family members in 
USA or Mexico 
 Social support from extended 
family members for daily 
activities, such as childcare and 
transportation 
 Sporadic use of public and 
private assistance programs 
 Local economy 
 Community 
atmosphere 
 Availability of 
private 
assistance 
programs 
 Immigration 
laws 
 Public policies 
Food 
insecure 
 Low literacy rate 
 Few life skills 
 Little work 
experience 
 Young children in 
the household 
 Unexpected 
pregnancy 
 Occasional 
hunger 
 Low literacy skills: Family of 
origin 
 Low socio-economic status: 
Family of origin 
 Financial remittance to 
extended family members in 
Mexico 
 Many household members, 
including extended family 
members 
 Limited social support from 
family and friends 
 Landlords who did no properly 
maintain housing units 
 Local economy 
 Community 
atmosphere 
 Lack of 
affordable and 
safe housing 
 Lack of 
enforcement of 
housing codes 
 
 Immigration 
laws 
 Public policies 
 Cultural 
values against 
receiving 
assistance 
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Environmental and structural issues in the United States may be crippling 
Latino families’ ability to maintain food security. For example, in neighborhoods of 
predominantly racial minorities, supermarkets are significantly less prevalent than 
in predominantly White neighborhoods (Morland, Wing, Diez Roux, & Poole, 
2002). Zip codes with predominantly Latino residents had only a third the number 
of chain supermarkets compared to zip codes with predominantly White residents 
even after controlling for differences in neighborhood income (Powell, Slater, 
Mirtcheva, Bao, & Chaloupka, 2007). With fewer supermarkets, desirable and/or 
healthy foods may be absent and with limited availability of chain supermarkets, 
residents may face higher prices of food, making available food less accessible. 
Limited use of government aid may be indicative of another structural 
barrier that compromises Latino households’ food security. Supplemental 
nutrition programs have been shown to improve the quantity and quality of food 
for struggling low-income families, but there may be barriers preventing eligible 
Latinos from accessing the programs. Hispanic participation in SNAP is lower 
compared to non-Hispanic Black and White populations. Studies suggest that 
confusion about complex restrictions or concerns about immigration status, 
rather than ineligibility, may be keeping participation rates low in certain groups 
(Ryan, 2010). Other studies have found that lack of a permanent address due to 
recent homelessness or shared residence can be a barrier to Hispanic families 
receiving nutrition assistance, as well as limited English language skills (Algert, 
Reibel, & Renvall, 2006). Undocumented immigrants are likely to make up a 
large population of Latinos with limited English language skills and while they are 
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ineligible for SNAP, their children born in the United States are eligible to receive 
full benefits (Algert, Reibel, & Renvall, 2006). Educating at-risk groups and 
making programs they are eligible for more accessible may mean the difference 
in their food security status.  
Housing affordability and availability in the United States and especially in 
high cost of living areas such as California, compromises the ability of Latino 
families to meet their other household needs. Latino immigrants in small and mid-
sized communities face an increased shortage of available housing (Quinn, 
2001). In order to reduce costs, many Latino families often share housing with 
extended kin, increasing their household size. While a larger household may 
mean more total income, it usually also means more mouths to feed, which can 
put those families at additional risk of food insecurity (Sano, Garasky, Greder, 
Cook, &Browder, 2011).  
Employment may also be a factor that impacts a family’s risk of food 
insecurity. Low-income Latino households may experience seasonal cycles of 
food insecurity as a result of changes in agricultural or other temporary 
employment (Kaiser, Melgar-Quinonez, Lamp, Johns, Harwood, & Sutherlin, 
2002). In 2004, 36% of the nation’s farmworkers were employed in California and 
nearly all were Hispanic (99%). Of Hispanic farmworkers employed in California, 
61% had seasonal employment, 20% were employed year round and 19% did 
not know whether their current job was year-round or seasonal (Aguirre 
International, 2005). In a California study of Mexican-American households 
during the winter, food insecurity was significantly associated with higher intakes 
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among children of beans and tortillas but with lower intakes of milk, cooked 
vegetables, pizza and cookies. These households may have been able to afford 
bulk supplies, such as beans and tortillas, in the summer and save them for 
winter consumption but were unable to afford as many fresh foods or other snack 
or convenience foods, such as vegetables and cookies in unemployed months 
(Kaiser, Melgar-Quinonez, Lamp, Johns, Harwood, & Sutherlin, 2002). In a cross-
sectional study of low-income Latino households in six California counties, 
researchers suspected that the relatively higher rates of food insecurity among 
low-income Latinos could have been due to data collection being conducted in 
the winter months (Kaiser, Melgar-Quinonez, Townsend, Nicholson, Fuji, Martin, 
& Lamp, 2003).  
Income 
 Income is the most influential determinant of household food insecurity 
because of its direct effect on ability to purchase food. Evidence from the 2011 
Current Population Survey (CPS) showed that 41% of households with incomes 
<185% of the Federal Poverty Limit (FPL) were food insecure, whereas only 7% 
of households with incomes >185% FPL were food insecure (Coleman-Jensen, 
Nord, Andrews, & Carlson, 2012). Even after controlling for other confounding 
variables such as ethnicity, education, region of the Country and household 
composition, those living in poverty were still more than 3.5 times as likely to be 
food insufficient than those living above the poverty threshold demonstrating the 
importance of income (Rose, 1999). Moreover, food security is related to income 
in a dose-response fashion, whereby individuals who were food secure had a 
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higher income than those mildly and moderately insecure and the mildly insecure 
had a higher income than the moderately insecure (Townsend, Peerson, Love, 
Achterberg, & Murphy, 2001). 
 In 2011, the average U.S. household spent $47.50 per person per week 
on food (Coleman-Jensen, Nord, Andrews, & Carlson, 2012). Households with 
higher incomes spent a higher percentage of their income on food than did lower 
income households. Households with incomes below the poverty limit spent 
about 7% less than the cost of the Thrifty Food Plan (a USDA designated food 
plan which specifies foods and amounts of foods to provide adequate nutrition), 
whereas households above 185% FPL spent 26% more than the Thrifty Food 
Plan. Other groups that spent less on food, as compared to their counterparts 
included households with children under 18 years old, households headed by 
single women, and Black non-Hispanic and Hispanic households. These patterns 
are consistent with lower average rates of income and higher prevalence rates of 
food insecurity among these groups (Coleman-Jensen, Nord, Andrews, & 
Carlson, 2012). Changes in income also modify the types of foods that are 
purchased (Drewnowski & Specter, 2004). Income largely determines how much 
and what types of food are accessible to a household, but research has shown 
that it also determines how much and what types of foods are available. In an 
analysis of 221 census tracts, researchers found that there were more than three 
times (95% CI 1.4-7.9) as many supermarkets in wealthier neighborhoods 
compared to the lowest-wealth areas. Fast-food restaurants and bars and 
taverns also became more prevalent as wealth decreased (Morland, Wing, Diez 
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Roux, & Poole, 2002). Lower socioeconomic status groups were also less likely 
to have private vehicles for use for food shopping which can make the location of 
food stores even more crucial to these groups (Turrell, 1996). Thus, households 
living in poverty tend to have less income to spend on food and also have fewer 
food options available to them.  
 It is important to recognize that the national poverty guidelines are one 
dimensional and do not capture the true condition of poverty. The federal poverty 
limit does not take into account price differences in food, housing or employment 
status, nor does it respond to nuanced family situations such as being a single 
parent or living with additional family members. The poor are typically the most 
vulnerable but there are factors that contribute to vulnerability beyond income. A 
greater examination of other household characteristics would further determine 
increased risk of food insecurity as well as coping capacities and the outcome of 
inability to attain food for a family. Understanding these characteristics may be 
critical for policy makers and public health professionals to better plan strategies 
to more completely address food insecurity. 
Household composition disparities 
According to life history theory, decisions about how to invest energy and 
resources are made at the molecular, physiological and behavioral level. Hill 
(1993) explains that total energy available to an individual is finite and can only 
be selectively spent. With limited energy and resources available, tradeoff 
strategies must be considered when examining household composition. 
Embracing this model, it is apparent how allocation patterns of an individual or 
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household can affect offspring, marital status and employment. Each of these 
characteristics of household composition is modified by conscious or sub-
conscious energy investments and each subsequently influences long-term 
health and food security. 
  Children 
Having children puts households at increased risk for food insecurity. Food 
insecurity was more prevalent in households with children (20.6%) than in 
households without children (12.2%). Households with children under 6 years 
were even more likely to be food insecure (21.9%). Among all households with 
children, 10.6% of households had only adults who were food insecure but in the 
other 10% (3.9 million households), both children and adults were food insecure 
at some point during the year (Coleman-Jensen, Nord, Andrews, & Carlson, 
2012). Additionally, food insecurity among children was more than twice as 
prevalent in households headed by Black and Hispanic persons as those headed 
by White non-Hispanic persons (Nord, 2009). Hispanic women also tend to have 
more children, based on total fertility rates (United States Census Bureau, 2010), 
and are therefore at additional risk of food insecurity. Food insecurity was also 
more prevalent in larger families, especially in those with three or more children 
(Nord, 2009). Therefore, children represent an important economic investment for 
parents. 
Parental investment, which contributes to food security status, includes 
transfers of items requiring production (food) and direct caregiving (time) 
(Hofferth & Anderson, 2003). Acknowledgement of quality-quantity tradeoffs in 
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parental investment, whereby parents face a decision between having fewer 
“high-quality” versus more “low-quality” offspring, may clarify economic decisions 
that leave households with more children more food insecure. Dependent on 
available resources, optimal investment per offspring will differ. As life history and 
parental investment theory predict, in environments where parents have 
unprecedented access to food and resources they are likely to have fewer 
children and invest more resources in them, whereas in deprived situations the 
opposite pattern is true (Hill & Kaplan, 1999). 
There may also be a distinct difference in the nature of food-related 
hardship in food insecure households with or without children. An analysis of 
specific questions from the HFSSM found that households with children were 
much more likely to answer affirmatively to being “worried food would run out” 
(22.2%), as opposed to households without children (11.3%). Households with 
children also more often answered affirmatively to the question asking about 
“balanced meals” (12.5%) compared with only 8.5 % of households without 
children. Holding constant the approximate level of food security, it appears that 
the manifestations of struggle are qualitatively different among different types of 
households and that households with children may react differently to food 
insecurity (Wilde, 2004). These differences are important to consider in 
understanding diverse types of households, and how household composition 
may change the outcomes of a condition. 
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Marital status 
In 2011, rates of food insecurity were below the national average of 14.9% 
for married-couple families with children (13.9%), whereas rates for households 
headed by single women or single men with children were much higher than the 
national average (35% and 25%, respectively) (Coleman-Jensen, Nord, Andrews, 
& Carlson, 2012). Single-parent households may have extra expenses due to 
child care and lower income than households with two parents, which could 
contribute to their higher rates of food insecurity and poverty. Female-headed 
households with children under 18 were four times more likely to live in poverty in 
2011 as opposed to households with a married couple (United States Census 
Bureau, 2012b). Additionally, studies have shown that families headed by a 
single parent allocate their food budgets differently than do married-couple 
families and are likely to spend a smaller proportion of their food budget on fruits 
and vegetables and a greater proportion on alcohol (Ziol-Guest, DeLeire, & Kalil, 
2006). Consequently, the limited income that single parents do have to allocate 
towards food for their family may be further diminished by personal food or 
beverage choices. 
 Economic consequences could be expected to deter adults from opting 
into a single-parent situation; however, rates of single-parent households 
continue to rise in the US. The percentage of single-parent households in the 
United States has been growing since the 1960’s and increased from 27.0% in 
2000 to 29.5% in 2008 (United States Census Bureau, 2012c). Causes of this 
shift are unknown but have been attributed to the economic independence of 
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women, the decline in men’s earning power relative to women’s, and shifts in 
social norms and values (McLanahan, 2001). Regardless of the causes, it is 
important to recognize single-parents as a growing population who 
disproportionality suffers from economic problems and food insecurity. There may 
also be important differences within single- or married- parent families when 
considering the employment status of all parents(Ziol-Guest, DeLeire, & Kalil, 
2006), which may ultimately determine income, further putting single parents at 
risk for food insecurity. 
Employment 
Work (paid employment outside of the house) influences health behaviors 
such as food choices and dietary practices, as well as energy expenditures and 
requirements (Popkin, Duffey, & Gordon-Larsen, 2005). Employment also affects 
income, which is directly associated with food security. An analysis of data from a 
longitudinal study on the well-being of children and families in the wake of 
welfare reform, found that as mothers move into employment, rates of food 
insecurity and financial strain decline. The researchers warned that these links 
may not prove directionality or causality and that women’s psychological well-
being, employment and welfare status may be particularity endogenous, meaning 
that it may be difficult to tease apart the individual impacts of these highly 
correlated variables. Other findings from the study showed that mothers who 
moved into employment reported feeling better about themselves and showed 
significant increases in self-esteem and decline in indicators of depression. 
These changes in psychological well-being may further convolute the relationship 
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between employment and food security (Coley, Lohman, Votruba-Drzal, Pittman, 
& Chase-Lansdale, 2007). While employment per se may impact food security, 
other conditions associated with employment may also have an independent 
influence on household food security.  
Employment is only one measure of economic stability, and may be too 
superficial to represent overall financial condition. Another study of single 
mothers sampled from welfare offices found that child development effects 
stemming from poverty were the result of more proximal factors that were related 
to phenomena such as maternal mental health and support networks. These 
proximal determinants were found to be shaped more consistently by long-term 
economic security rather than short-term employment, demonstrating the 
relatively lesser impact of employment per se. Even when selecting women who 
had worked during the past year, food security status remained robust in 
determining proximal determinants. There was a similar pattern among mothers 
with higher quality jobs (those with at least health benefits). These findings 
underscore the importance of addressing income and broader issues of 
economic security, as opposed to strictly unemployment status (Fuller, Caspary, 
Kagan, Gauthier, Haung, Carroll, & McCarthy, 2002). Rose (1999) also stresses 
that indirect measures of well-being, such as income or employment status, are 
not sensitive to the hunger condition and may therefore fail to recognize food 
insecurity as a dynamic situation. He has looked more specifically at the role of 
an explicit event, such as job loss, that then puts additional stress on a 
household, tipping a borderline family into food insecurity.   
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It is important to recognize the group of working poor families within food 
insecure families, who are often overlooked due to common misconceptions 
about hunger. In 2010, 10.5 million people were among the working poor, 
meaning that they had spent at least 27 weeks in the labor force but still had 
incomes that fell below the national poverty level. Those at higher risk of being 
among the working poor include part-time workers, Blacks and Hispanics, and 
female headed households. Additionally, among families with at least one 
member in the labor force, those with children were four times more likely than 
those without children to live in poverty (United States Census Bureau, 2012d). 
These individuals are at particular risk of food insecurity because although they 
are earning an income, they may nonetheless have to choose between paying 
for housing, medical expenses, or food (Nazmi & Lund, 2012). Compounding the 
problem, they may not qualify for some supplemental nutrition programs. This is 
evidenced by the fact that in California the percentage of food insecure 
individuals who reported being employed increased from 28.4% in 2001 to 42.6% 
in 2012 (Chaparro, Langellier, Birnbach, Sharp & Harrison, 2012). 
Rates of food security follow rates of employment, which parallel the 
nation’s economic status such that when the economy is in an expansionary 
phase and unemployment is low or declining, food insecurity tends to also 
decline (Cook, 2002). Through an analysis of historic economic periods in the 
United States, Cook suggests that the “full employment” unemployment rate (i.e. 
the lowest unemployment rate that the U.S. could ever reach and possibly 
sustain) is not lower than four percent. This means that unemployment is unlikely 
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to fall below four percent and that poverty and food insecurity are unlikely to ever 
completely resolve, even during major economic booms (Cook, 2002). 
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CHAPTER 3: METHODS 
Hunger-Free Communities Project 
In 2010, The Food Bank Coalition of San Luis Obispo County was 
awarded an 18-month planning and assessment grant from the USDA in the 
value of $99,561, one of only 14 nationwide. This award was part of the Hunger-
Free Communities section of the 2008 Food, Conservation and Energy Act 
(a.k.a. 2008 Farm Bill), which appropriated $5 million in grant funding for the 
USDA to provide public funding to end hunger at the community level (USDA, 
2012a).  
The objective of the Hunger-Free Communities (HFC) project was to 
identify the extent and causes of hunger in San Luis Obispo County, including 
assessing household food security, determining accessibility of food resources, 
identifying low availability and high cost food areas, assessing community food 
production resources and identifying other barriers to food security (USDA, 
2012a). The Food Bank Coalition partnered with other nutrition, agriculture and 
environmental organizations in San Luis Obispo in order to fulfill these 
objectives. The STRIDE (Science through Translational Research in Diet and 
Exercise) Program at California Polytechnic State University, San Luis Obispo 
was engaged to conduct household-level food security assessments. The 
STRIDE team included STIRDE staff, students involved with the Program and 
community partners.  
 
48 
 
Food security assessment survey development 
A primary objective of the HFC project was to sample vulnerable groups 
who had been historically under-represented in similar studies, and to better 
understand food insecure populations, rather than to measure food security 
status of the County as a whole. To define the vulnerable population, more than 
50 community agencies that provide services to at-risk groups were consulted. 
These agencies approximated characteristics and numbers of the counties 
vulnerable populations. The following populations were identified as vulnerable: 
working poor/low-income families, low-income seniors, farm workers, physically 
or mentally disabled, veterans, homeless, and single women/mothers. Most 
agencies agreed that their clients were generally 60% English speaking and 40% 
Spanish speaking; and all agencies agreed that there had been an increased 
need for service in their specific population over the last five years. 
A custom food security assessment survey was developed to characterize 
factors associated with household food insecurity among the identified vulnerable 
populations in the County (Appendix A). The food security assessment survey 
was designed to reflect food security at the household level among vulnerable 
populations and to capture characteristics specific to groups that may be at risk 
of food insecurity. Questions in the survey were separated into three parts: 
sociodemographic information, food security assessment, and community 
assessment. Sociodemographic information collected included sex, age, 
race/ethnicity, marital status, living situation, among others, and utilized 
questions from previously standardized and validated surveys, including an 
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established acculturation scale (Hazuda, 1988). The USDA 6-item HFSSM 
(Table 2-2) was used in the food security assessment portion of the survey, 
along with questions from the USDA Adult Food Security Module (USDA, 2012b) 
and the Food Security Supplement from the Current Population Survey (USDA, 
2009). The community assessment portion of the survey asked an open ended 
question with regard to how the interviewee thought that the community could 
reduce hunger. The entire survey, as well as the written informed consent form, 
was translated into Spanish (Appendix B) for the purpose of administering the 
survey to non-English speakers or persons who felt more comfortable answering 
the questions in Spanish. The survey was translated and back translated by 
native Spanish speaking staff members of the Food Bank Coalition to ensure 
clarity and meaning. 
Following initial development of the food security assessment survey 
instrument, key informant interviews were conducted with members of partner 
community agencies. Interviews allowed for specialists in the community to give 
feedback on survey content and verbiage so the survey could be understood by 
all target populations and address their potential issues in an appropriate 
manner. These interviews and other discussions with community partners also 
helped to determine the interview site locations (Table 3-1) and geographic 
breakdown of where surveys would be conducted throughout the County. Public 
places such as parks, churches and laundromats were also included in survey 
sites to capture vulnerable populations that may otherwise not have been 
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represented in the sampling estimates of established agencies and 
organizations. 
 
Table 3-1: Food security assessment survey sites and number of visits 
Site, Location:                                     # 
visits 
Site, Location:                                     # 
visits 
Anderson Hotel, San Luis Obispo                                                     2 Nipomo Health Fair, Nipomo 1 
CapSLO site, San Luis Obispo                                                                                    1 Noor Clinic, San Luis Obispo 1 
Central Market, Oceano                                                                    1 Market, Shandon 1 
Coin-Op Laundromat, Cambria                                                        1 Oak Park Recreation, Paso Robles 1 
Community Center, Los Osos                                                           1 Oceano Dunes, Oceano 1 
Community Center, San Miguel                                                       1 Oceano Elementary School, Oceano 1 
Cookie Crock Grocery, Arroyo Grande                                                           1 Oceano Family Resource Center, Oceano 1 
D. Sinton’s Farm, Creston                                                                                      1 Oceano Senior Center, Oceano 2 
Del Mar Elementary School, Morro Bay                                         1 Pacheco Elementary School, San Luis Obispo 1 
Family Resource Center, Paso Robles                                             1 People Self-Help Housing, Los Osos  1 
Grace Church, Paso Robles                                                               1 Prado Day Center, San Luis Obispo 2 
Grace Church, San Luis Obispo                                                         1 Redemption Center, San Luis Obispo 1 
Grande Hall, Atascadero                                                                   1 Salvation Army, Morro Bay 1 
Health Fair, Arroyo Grande  1 Santa Rosa Elementary School, Atascadero 1 
Heritage Ranch, Paso Robles  1 Senior Center, San Luis Obispo 1 
Home Visits by Belen, County wide 1 Senior Center, Santa Margarita 1 
Junior High School, Atascadero   1 Shouts of Grace Church, Grover Beach 1 
La Mexicana Market, Los Osos 1 Soto Park, Arroyo Grande 2 
Laundromat, San Luis Obispo 1 St. Joseph’s Catholic Church, Nipomo 2 
Laundromat, Grover Beach 1 St. Patrick’s Church, Arroyo Grande 1 
Laundromat, Oceano 1 Transitions Facilities, San Luis Obispo 1 
Laundromat, Shandon  1 United Methodist Church, Shandon 1 
Lillian Larson, San Miguel 1 Veterans Hall, Morro Bay 3 
Loaves & Fishes, Paso Robles 1 Villa Paseo Apartments, Paso Robles 1 
Mercy Church, San Luis Obispo 1 Vineyard Church, San Luis Obispo 1 
Mission View Health Center, San Luis Obispo 1 Virginia Peterson Elementary School, Paso Robles 1 
Mitchell Park, San Luis Obispo 1 WIC Office, County wide 1 
 
Survey training and administration 
Administration of the food security assessment surveys at determined 
sites (Table 3-1) was conducted by 98 trained research assistants, including 
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students from California Polytechnic State University, San Luis Obispo 
Kinesiology, Nutrition and Spanish departments, as well as community 
volunteers and members of partner agencies. A comprehensive training manual 
(Appendix D) was developed to instruct interviewers on standardized survey 
methods. The training manual covered general interviewing techniques (e.g. non-
verbal cues, interpreting responses) and specific instructions on individual 
questions (e.g. responses may be entered in years or month depending on 
interviewee response). All interviewers completed a two-day training in which 
they read the manual, clarified concerns with lead researchers and piloted the 
survey among other trainees. Spanish-speaking interviewers were trained in 
English but piloted the survey in Spanish with other Spanish speakers. In specific 
cases where it was unsuitable to bring unfamiliar people to a site to conduct 
surveys, an established contact within the agency was trained individually by one 
of the lead researchers. The contact then conducted an assigned number of 
surveys at their site and the completed surveys were picked up at the end of the 
month. For example, at remote farm sites, which primarily employ undocumented 
workers, it was more appropriate to train an established and trusted contact who 
worked directly with the farm workers to administer the surveys.  
Food security assessment surveys were conducted by groups of research 
assistants at designated sites, or by trained members of partner agencies at their 
own sites, between October and November of 2011. Groups of students and 
volunteers were overseen by at least one lead researcher, who served as the 
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point person for visited agencies staff and for the interviewers. The lead 
researcher also logged and collected all completed surveys at a given site. 
Depending on the nature of the site, the lead researcher established a 
plan for the interviewers; for example, at a food pantry distribution site, the 
interviewers were to approach people in line and invite them to take the survey 
while they were waiting. At some church sites, participants were offered coffee 
and snacks if they would be willing to sit with an interviewer and complete the 
survey. The survey was voluntary, and the majority of people approached 
complied with participation and many were excited to hear about the project and 
happy to share their stories with the research assistant.  
Data cleaning and analysis 
Food security assessment data was collected on paper surveys by 
individual interviewers. Each survey was coded to ensure an organized filing 
system and the hardcopy of each survey was kept as a reference. Custom 
electronic databases were created using Microsoft Access to input data from 
paper surveys. All surveys underwent double data entry and comparison for 
quality control by research assistants and STRIDE staff. Entered data was coded 
based on a numerical scheme designed by the lead researchers and the STRIDE 
data base team. Primary data cleaning involved cross comparisons between 
duplicate entries to capture potential errors in data entry. Secondary cleaning 
included removing implausible data and the recoding of variables. Several 
continuous variables were categorized into groups. For example, the number of 
children in a household was collected as an ordinal variable, and for this 
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analysis, children were grouped into categorical ranges. New variables were also 
created from collected data. For example, per capita monthly income was 
calculated from reported total monthly income and total number of household 
members. Appendix E shows all modified variables used in this analysis. 
The outcome variable of interest in this analysis was the presence of food 
insecurity (dichotomous), defined by the USDA 6-item HFSSM. The USDA 
designates “low food security” and “very low food security” classifications (Nord, 
2012); however, for the logistic regression models of this analysis the two 
classifications were combined to reflect a single “food insecurity” variable. In 
other descriptive data the variable is presented in the three classifications: food 
secure, low food security and very low food security. Three household 
characteristics were investigated as independent variables: marital status, 
number of children in the household and number of workers in the household. 
Some of these variables were modified or created for the purpose of this analysis 
(Appendix E). 
Descriptive analysis was conducted for each section of the survey, for the 
overall sample and by race/ethnicity (Hispanic/Latino and White). Bivariate 
analyses included chi-squared tests (Pearson’s and chi-squared tests for trend) 
and Analysis of Variance (ANOVA) tests. A wide range of literature on the 
racial/ethnic differences of the determinants of food security suggests that 
models should be stratified, and interaction analyses confirmed this. Sequentially 
adjusted logistic regression models were created to test the association between 
each of the descriptive variables and the outcome variable while controlling for 
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potentially confounding and mediating variables. Statistical analysis was 
conducted using Stat/IC 10 (College Station, USA). 
A hierarchical conceptual framework was constructed to contextualize 
associations between variables and to guide statistical analyses (Figure 3-2). 
Variables range from most proximal, to most distal in their determination of the 
outcome (food security status). Those variables higher up in the framework 
affect, directly or indirectly, other variables below them and most likely work 
through a number of inter-related proximate determinants (Victora, Huttly, Fuchs 
& Olinto, 1997). The hierarchical nature of this model lends itself to a consecutive 
series of causal effects; however, those pathways are not necessarily ordered or 
linear.  
 
Figure 3-1: Hierarchical conceptual framework for the relationship between examined 
variables and food security 
*Individual level data used to represent the household
 
Household income 
# Workers Type of work 
Education* 
Food security status 
# Children Marital status* 
Age* Sex* 
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The California Polytechnic State University Institutional Review Board 
approved all aspects and phases of the study. Participants provided written 
informed consent (Appendix C). Consent forms were included with each survey 
in the appropriate language; one to be signed by the interviewee and kept on 
record with the completed survey, and one for the interviewee to keep with 
University contact information included. 
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CHAPTER 4: RESULTS 
Sociodemographic characteristics 
A total of 808 food security assessment surveys were collected, 559 (69%) 
in English and 249(31%) in Spanish. Sociodemographic characteristics of 
households appear in Table 4-1. Respondents of a race/ethnicity other than 
Hispanic/Latino or White were excluded from this analysis (11% of total sample) 
to better examine these two specific groups. Survey respondents were primarily 
women (64%), with a broad representation from all age groups. The average 
White respondent completed 13.2 years of school and the average 
Hispanic/Latino respondent completed 9.7 years (p <0.001). 1 The mean per 
capita monthly income of all households was $673.00 with significant differences 
between Hispanic/Latino and White households (p <0.001). Ninety percent of all 
households had incomes at or below 185% of the Federal Poverty Level (FPL), 
with 60% at or below 100% FPL. Most respondents were married and differences 
in marital status existed between Hispanic/Latino and White households (p 
<0.001). There were also differences in number of children (p <0.001), such that 
Hispanic/Latino households had more children than White. Similarly, 
Hispanic/Latino households had more workers (p <0.001). Type of work also 
varied between the groups (p <0.001). The majority of workers in Hispanic/Latino 
households worked full-time with no benefits, whereas a larger proportion of 
White households had part-time workers.  
                                                 
1
 Survey respondents answered some individual questions as representatives of their households in 
addition to household level questions. 
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∞N varies by analysis due to missing data 
~ p-values (Hispanic/Latino vs. White) by Pearson’s chi
2
 test or one-way ANOVA 
 
*
characteristics of survey respondent  
a 
total combined monthly income for household from all sources  
b
 children of any age 
c
 type of work of primary employed member of household 
Table 4-1: Mean ± SD or proportion of sociodemographic characteristics of vulnerable 
San Luis Obispo County households, overall and by ethnicity 
 Overall 
(n=712)∞ 
Hispanic/Latino 
(n=377)∞ 
White  
(n=335)∞ 
p-value~ 
Sex
*
    <0.001 
Male 36 25 49  
Female 64 75 51  
Age, in years
*
    <0.001 
14-30 18 23 12  
31-40 23 36 9  
41-50 15 17 13  
51-64 26 16 37  
65 or older 18 7 29  
Monthly income, $ 
a
 1535.93 ± 1285.31 1661.16 ± 1155.25 1414.08 ± 1391.49 <0.001 
Per capita monthly income, $ 
a
 673.00 ± 702.04 501.39 ± 556.36 840.54 ± 785.16 <0.001 
≤100% Federal Poverty Level (FPL) 60 68 53 <0.001 
≤130% FPL 77 82 71 0.002 
≤185% FPL 90 94 85 0.001 
Years of school completed
* 
 11.4±3.8 9.7± 3.9 13.2± 2.7 <0.001 
Education level completed
*
     <0.001 
None to elementary  14 25 2  
<High School 25 35 15  
High School 26 23 30  
Some College 23 13 34  
College  12 5 20  
Marital Status
*
    <0.001 
Married/ Civil union 48 67 27  
Single 28 22 34  
Divorced/Separated 17 9 25  
Widowed 8 3 13  
Number of children in household
 b
    <0.001 
0 43 16 73  
1 11 13 10  
2-3 29 43 13  
4-5 14 23 3  
6 or more 3 4 1  
Number of workers in household    <0.001 
0 39 16 63  
1 39 49 28  
2 17 25 7  
3 or more 6 10 1  
Type of employment 
c
    <0.001 
Full-time with benefits 21 22 20  
Full-time without benefits 41 45 30  
Part-time 21 14 38  
Seasonal or temporary 17 19 12  
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Figure 4-1 illustrates the proportion of vulnerable households in each food 
security category, as classified by the USDA 6-item HFSSM. Throughout this 
analysis food security is classified either in three categories, high/marginal food 
security, low food security and very low food security, or as a dichotomous 
variable, food secure or food insecure (where low and very low food security are 
combined). Definitions of labels are explained in Table 2-1. Seventy four percent 
of the overall sample was food insecure. Differences exsisted between 
Hispanic/Latino and White households when examining food security in the three 
category convention (p <0.001) but not in the dicotonous convention (p = 0.3). A 
larger proportion of food insecure White households were considered to be very 
low food security, as opposed to food insecure Hispanic/Latino households. 
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Descriptive results 
Poverty and income 
The proportion of households living in poverty, at all FPL cutoffs, varied 
according to marital status of the respondent in White households (p = 0.008 for 
≤ 100% FPL, <0.001 for ≤ 130% FPL and 0.001 for ≤ 185% FPL, only 130% FPL 
shown). Fifty three percent of White households with respondents who were 
married were at or below 130% FPL, as opposed to 80% of households with a 
divorced respondent (Table 4-2). Differences between marital status and poverty 
were not significant in Hispanic/Latino households at any of the FPL cutoffs (p = 
0.3 for ≤ 100% FPL, <0.2 for ≤ 130% FPL and 0.4 for ≤ 185% FPL).  
Table 4-2: Proportion of households with incomes
a
 less than or equal to 130% of the 
Federal Poverty Level according to marital status, stratified by ethnicity  
 Hispanic/Latino White 
Married/Civil union 79 53 
Single 82 78 
Divorced/Separated 96 80 
Widowed  88 76 
p-value~ 0.2 <0.001 
~ p-values from Pearson’s chi-squared tests
 
a 
total combined monthly income for household from all sources  
 
In White households, the number of children and the household income 
were strongly and directly related (p <0.001, Chi-squared test for trend p <0.001). 
An association was less clear in Hispanic/Latino households but there was still a 
strong trend within the group (p = 0.2, Chi-squared test for trend p <0.001) 
(Figure 4-2). Number of children was strongly associated with education in 
Hispanic/Latino households (p = 0.001), but not in White households (p = 0.9) 
(not shown).  
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There was an association between education and household income in 
Hispanic/Latino and White households (p = 0.01 for both groups) (Figure 4-3). 
There was also a linear trend in both groups (Chi-squared test for trend p <0.001 
for Hispanic/Latino and <0.001 for White). Mean income increased significantly 
between households with an individual in the lowest and highest levels of 
education ($490 for Hispanic/Latino households and $600 for White households), 
but Hispanic/Latino households had lower income at every category of education. 
The range of incomes in each education level was wide for both Hispanic/Latino 
and White households.  
Table 4-3 shows the correlation between household income and 
education. Monthly household income and per capita monthly income were 
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Figure 4-2: Mean household monthly income according to number of children in the household, 
stratified by ethnicity 
Chi-squared test for trend p = <0.001 for Hispanic/Latino and <0.001 for White
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positively correlated   (r 0.63, p <0.001). Education was significantly correlated 
with both measures of income but was more strongly correlated with per capita 
monthly income (r 0.29, p <0.001). 
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Table 4-3: Correlation matrix of household income (total and per capita) and 
education 
 Monthly  household 
income 
Per capita monthly 
income 
Years of education 
Monthly 
household 
income 
1.0 - - 
Per capita 
monthly 
income 
0.63 (p <0.001) 1.0 - 
Years of 
education 
0.13 (p = 0.001) 0.29 (p <0.001) 1.0 
Figure 4-3: Mean per capita monthly income according to highest education level completed, 
stratified by ethnicity 
Chi-squared test for trend p <0.001 for Hispanic/Latino and <0.001 for White
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In White households, the number of workers was inversely associated with 
poverty status (p = 0.003, Chi-squared test for trend p <0.001). There was no 
association in Hispanic/Latino households (p = 0.4, Chi-squared test for trend p = 
0.08) (Table 4-4). In Hispanic/Latino households, the type of employment of the 
primary worker was more significantly associated with poverty (p <0.001) than 
employment per se (Figure 4-4). The proportion of households living at or below 
130% FPL increased from 56%, in households with a full-time benefited worker to 
100%, in households with a seasonal or temporary worker (p <0.001). There was 
also a large variance in households living in poverty between households with 
full-time workers who had benefits and those who did not (56% and 80% 
respectively p <0.001). 
 
Table 4-4: Proportion of households with incomes less than or equal to 130% of the 
Federal Poverty Level according to number of workers in the household, stratified by 
ethnicity 
 Hispanic/Latino White 
0 88 77 
1 83 66 
2 77 50 
3 or more 75 25 
p-value~ 0.4 0.003 
chi-squared test for trend 0.08 <0.001 
~ p-values from Pearson’s chi-squared tests  
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Food insecurity 
The proportion of households living at or below 130% FPL varied 
dependent on food security status in both Hispanic/Latino and White households 
(p <0.001 for both groups). In Hispanic/Latino households, the proportion of 
households living in poverty decreased between low and very low food security, 
whereas in White households the proportion increased (Table 4-5). Per capita 
income was also associated with food security status in all households (p <0.001 
for Hispanic/Latino and White, not shown). At each level of food security, 
Hispanic/Latino households earned less income than White households (not 
shown).  
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Figure 4-4: Proportion of households with incomes less than or equal to 130% of the Federal 
Poverty Level according to type of work, stratified by ethnicity 
Chi-squared test for trend p <0.001 for Hispanic/Latino and <0.001 for White
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Table 4-5: Proportion of households with incomes less than or equal to 130% of the 
Federal Poverty Level  according to food security classification, stratified by ethnicity 
 Hispanic/Latino White 
High/marginal food security 18 18 
Low food security 46 30 
Very low food security 36 53 
p-value~ <0.001 <0.001 
~ p-values from Pearson’s chi-squared tests  
  
Marital status did not appear to be associated with food security status (p 
= 0.2 Hispanic/Latino and 0.1 White). The number of children in the household 
was associated with food security status in Hispanic/Latino households (p = 
0.006), but not in White households (p = 0.9). Between households with one child 
and those with two to three, there was a substantial decrease in the proportion of 
households that were classified as high/marginal food security (30% to 14% 
respectively).  
The number of workers in a household was not associated with food 
security status (p = 0.5 for both groups), although in Hispanic/Latino households, 
type of employment showed a strong association (p = 0.03). The proportion of 
high/marginal food secure Hispanic/Latino households varied greatly between 
households with a full-time worker with benefits (42%) and all other employment 
types (19% full-time without benefits, 19% part-time, and 17% seasonal or 
temporary employment). 
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Logistic regression results 
Tables 4-6 and 4-7 show the associations between food insecurity and 
age, sex, years of education, marital status, number of children in the household, 
number of workers in the household, type of work and per capita monthly income 
in sequentially adjusted logistic regression models. Models were stratified by 
race/ethnicity based on existing literature and interaction analyses. In sequence, 
the models control for potentially confounding and mediating variables. There is a 
sequential decrease in the number of observations in each model due to missing 
data. In model two, there were 285 observations for Hispanic/Latino households 
and 319 for White; and by the final model, there were 165 observations for 
Hispanic/Latino and 99 for White. 
Hispanic/Latino households 
Among Hispanic/Latino households, age and sex did not appear to be 
associated with food insecurity. In the unadjusted model, education was strongly 
and inversely associated with food insecurity such that with each additional year 
of education, odds of household food insecurity decreased by 15% in 
Hispanic/Latino households (OR 0.85, 95% CI 0.79-0.92). The magnitude of 
effect and significance levels for education remained similar in all adjusted 
models. 
 In the fourth model, adjusted for age, sex, education, marital status and 
number of children, households with a respondent who reported being single or 
divorced were more likely to be food insecure compared with households where 
respondents were married, but confidence intervals were somewhat wide (OR 
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1.91, 95% CI 0.80-4.55 and OR1.99, 95% CI 0.68-5.84, respectively). In 
subsequent models, households with a respondent who reported being single 
remained positively associated with food insecurity; however, households with a 
divorced respondent become negatively associated and these confidence 
intervals were similarly wide. In the fourth model Hispanic/Latino households with 
two or three children were 6.23 times (95% CI 2.23-16.57) more likely to be food 
insecure than households with no children and households with four or five 
children were 3.12 times more likely (95% CI 1.16-8.39). The magnitude of effect 
for both groups varied somewhat but in all models households with two or three 
children were the most likely to be food insecure.  
As the number of workers in the household increased, odds of food 
insecurity decreased. However, confidence intervals for all odds ratios included 
the one and households with zero workers did not fit the model due to lack of 
sample size. Type of work was strongly associated with food insecurity in the 
unadjusted model and remained associated in the final model. In the unadjusted 
model, households with the primary worker employed full-time without benefits or 
employed part-time, were three times more likely  to be food insecure than if the 
person was employed full-time with benefits (3.01, 95% CI 1.47-6.17 and 2.99, CI 
1.06-8.47, respectively). In the fully adjusted model, a difference remained 
between households with a full-time worker with benefits and a full-time worker 
without benefits (OR 3.2, 95% CI 1.17-8.72) or a part-time worker (OR 3.75, 95% 
CI 0.83-16.88). Per capita monthly income remained associated in all models. In 
the final model each one-hundred dollar increase in per capita monthly income 
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was associated with a decreased risk for food insecurity by 12% (OR 0.88, 95% 
CI 0.78-1.00).  
White households 
Among White households, the age of the respondent was slightly inversely 
associated with food insecurity, and odds ratios were near one in all models. 
Households with a female respondent were at marginally increased odds of 
being food, especially in model five when age, sex, education, marital status, 
number of workers and type of work were controlled for (OR 1.64, 95% CI 0.60-
4.48). 
Marital status was not significantly associated with household food 
insecurity in any of the models, but in all models, the odds ratio for households 
with a respondent who reported being single was slightly higher than a 
household with a married respondent (fully adjusted model OR 2.07, 95% CI 
0.43-9.90). Although not significant, households with a respondent who was 
widowed appeared to have lower odds of being food insecure than households 
with a married respondent (fully adjusted model OR 0.46, 95% CI 0.06-3.81). 
Having any number of children in the household appeared to slightly decrease a 
households odds of being food insecure, yet odds ratios varied and confidence 
intervals were wide in all models. 
Number of workers in the household was not associated with food 
insecurity in any of the models. In households with three or more workers, the 
odds of food insecurity appeared to be lower, yet all confidence intervals were 
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wide. Type of work was not strongly associated in any model among White 
households. Per capita monthly income was associated with food insecurity in 
the unadjusted model (OR 0.92, 95% CI 0.88-0.96). In the fully adjusted model, 
White households were at 9% (95% CI 0.85-0.98) decreased risk for food 
insecurity per each additional one-hundred dollars of income.  
 
 
 
Table 4-6: Sequentially adjusted logistic regression models for the associations between household characteristics and food insecuritya (OR 95% CI) 
(Hispanic/Latino) 
 1.Unadjusted  2. Adjusted for 
age and sex 
3. + education 4. + marital status 
and number of 
children 
5. +  # of workers 
and type of work 
6. + income 
Ageb 1.00(0.98-1.02) 1.00(0.98-1.02) 1.00(0.98-1.02) 1.01(0.99-1.03) 1.02(0.99-1.06) 1.04(1.00-1.08) 
Sexb       
Male (ref) (ref) (ref) (ref) (ref) (ref) 
Female 0.91(0.50-1.65) 0.84(0.46-1.56) 0.72(0.37-1.40) 0.64(0.31-1.34) 0.73(0.30-1.77) 0.96(0.35-2.63) 
Education, yearsb 0.85(0.79-0.92) - 0.85(0.78-0.92) 0.86(0.79-0.94) 0.85(0.77-0.95) 0.92(0.81-1.05) 
Marital statusb        
Married/civil union (ref) - - (ref) (ref) (ref) 
Single 0.87(0.46-1.63) - - 1.91(0.80-4.55) 1.58(0.54-4.62) 1.94(0.56-6.72) 
Divorced/Separated 1.17(0.45-3.06) - - 1.99(0.68-5.84) 0.77(0.19-3.01) 0.69(0.17-2.84) 
Widowed 1.53(0.17-13.44) - - 2.24(0.20-25.42) 1.75(0.48-6.42) * 
Children in household       
0 (ref) - - (ref) (ref) (ref) 
1 1.81(0.77-4.24) - - 2.09(0.79-5.54) 1.75(0.48-6.42) 1.64(0.29-9.32) 
2-3 4.79(2.23-10.29) - - 6.23(2.34-16.57) 4.57(1.40-14.96) 2.44(0.43-13.64) 
4-5 2.20(1.03-4.70) - - 3.12(1.16-8.39) 2.81(0.81-9.73) 1.34(0.21-8.62) 
6 or more 4.55(0.92-22.46) - - 4.50(0.84-29.87) 4.75(0.65-34.49) 2.11(0.16-27.28) 
Number of workers in household       
0 0.78(0.37-1.66) - - - * * 
1 (ref) - - - (ref) (ref) 
2 0.72(0.36-1.41) - - - 0.76(0.33-1.75) 0.71(0.27-1.89) 
3 or more 0.50(0.21-1.14) - - - 0.52(0.19-1.45) 0.58(0.19-1.81) 
Type of work       
Full- time with benefits (ref) - - - (ref) (ref) 
Full-time without benefits 3.01(1.47-6.17) - - - 2.78(1.19-6.50) 3.20(1.17-8.72) 
Part-time 2.99(1.06-8.47) - - - 3.92(1.01-15.28) 3.75(0.83-16.88) 
Seasonal or temporary 3.59(1.36-9.50) - - - 2.29(0.76-6.90) 1.89(0.51-7.03) 
Per capita monthly income,100’s of dollars 0.84(0.77-0.91) - - - - 0.88(0.78-1.00) 
a Food insecurity classified as a dichotomous variable by the USDA 6-item HFSSM 
b Individual level data used to represent the household 
*n=0 
 
 
Table 4-7: Sequentially adjusted logistic regression models for the associations between  household characteristics and food insecuritya (OR 95% CI) (White) 
 1.Unadjusted  2. Adjusted for 
age and sex 
3. + education 4. + marital status 
and number of 
children 
5. +  # of workers 
and type of work 
6. + income 
Ageb 0.98(0.96-0.99) 0.98(0.96-0.99) 0.98(0.96-1.00) 0.98(0.96-1.00) 0.99(0.96-1.03) 0.99(0.94-1.03) 
Sexb       
Male (ref) (ref) (ref) (ref) (ref) (ref) 
Female 1.20(0.74-1.97) 1.26(0.77-2.08) 1.28(0.77-2.11) 1.50(0.86-2.62) 1.64(0.60-4.48) 1.23(0.35-4.35) 
Education,yearsb 0.95(0.86-1.04) - 0.97(0.88-1.06) 0.97(0.88-1.07) 0.98(0.78-1.22) 0.91(0.70-1.20) 
Marital statusb       
Married/civil union (ref) - - (ref) (ref) (ref) 
Single 1.84(0.97-3.49) - - 1.54(0.77-3.08) 1.60(0.46-5.50) 2.07(0.43-9.90) 
Divorced/Separated 1.40(0.71-2.76) - - 1.42(0.70-2.89) 1.13(0.34-3.75) 1.08(0.27-4.35) 
Widowed 0.73(0.34-1.55) - - 0.85(0.37-1.96) 0.36(0.07-1.89) 0.46(0.06-3.81) 
Children in household       
0 (ref) - - (ref) (ref) (ref) 
1 0.78(0.35-1.75) - - 0.77(0.33-1.77) 0.72(0.20-2.60) 0.78(0.17-3.59) 
2-3 1.28(0.58-2.84) - - 0.90(0.38-2.16) 0.72(0.21-2.46) 0.51(0.11-2.43) 
4-5 1.49(0.31-7.20) - - 0.76(0.14-4.18) 1.48(0.13-16.60) 0.58(0.04-8.30) 
6 or more 0.19(0.02-2.09) - - 0.10(0.01-1.21) 0.12(0.01-1.99) 0.91(0.00-1.88) 
Number of workers in household       
0 0.95(0.54-1.66) - - - * * 
1 (ref) - - - (ref) (ref) 
2 1.01(0.36-2.87) - - - 0.68(0.20-2.29) 1.82(0.32-10.37) 
3 or more 0.18(0.02-2.07) - - - 0.16(0.01-2.47) 0.24(0.01-4.36) 
Type of work       
Full- time with benefits (ref) - - - (ref) (ref) 
Full-time without benefits 0.95(0.30-3.00) - - - 0.73(0.19-2.75) 0.38(0.08-1.80) 
Part-time 1.17(0.39-3.50) - - - 1.06(0.29-3.87) 2.05(0.42-10.11) 
Seasonal or temporary 1.03(0.24-4.41) - - - 0.79(0.14-4.34) 0.65(0.10-4.43) 
Per capita monthly income,100’s of dollars 0.92(0.88-0.96) - - - - 0.91(0.85-0.98) 
a Food insecurity classified as a dichotomous variable by the USDA 6-item HFSSM 
b Individual level data used to represent the household 
*n=0 
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CHAPTER 5: DISCUSSION 
This study examined marital status, the number of children in the 
household and the number of workers in the household as potential determinants 
of household food insecurity. Our findings confirm that some household 
characteristics were associated with food insecurity among vulnerable 
Hispanic/Latino and White households, whereas others impacted associated 
variables. Associations between characteristics and food insecurity varied from 
Hispanic/Latino to White households in our stratified models. The study design 
was successful in determining associations among vulnerable and historically 
under-sampled populations of San Luis Obispo County as evidenced by the high 
poverty and food insecurity prevalence in the sample. Generally, White 
households were more educated and earned more income, despite 
Hispanic/Latino households having more workers and more children. 
In this sample, vulnerable Hispanic/Latino and White households had a 
similar likelihood of being food insecure. This finding is inconstant with national 
level data (Coleman-Jensen, Nord, Andrews, & Carlson, 2012). However, 
because the sample strategy specifically targeted vulnerable groups social and 
economic disparities were by definition partially controlled for by design. 
Notwithstanding, income and education levels remained significantly different 
between Hispanic/Latino and White respondents in our sample, and both were 
lower than the general population. Although similar in the dichotomous 
measurement, differences between groups became apparent when considering 
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food insecurity in the three category convention. Variable distribution of very low 
and low food security in the latter classification contributed to this effect. 
The primary difference between the two food insecure classifications is 
that very low food security respondents indicated multiple incidences of disrupted 
eating patterns and reduced food intake (Table 2-1). A greater proportion of food 
insecure White households had very low food security, whereas more food 
insecure Hispanic/Latino households had low food security. This variation may 
be explained by cultural differences in stress-coping strategies (Farley, Galves, 
Dickinson & Maria de Jesus, 2005) or cultural response bias in survey questions 
(Johnson, Kulesa, Cho & Shavitt, 2005). 
Marital status is likely a more distal variable to food security, which works 
through a series of associated factors (e.g. income in White households) to 
modify the outcome. Marital status did not have a direct effect on food security 
status in either ethnic group; however, marital status was significantly associated 
with income in White households. White married households had the lowest 
proportion of households living in poverty and households with a divorced 
individual had the highest. These trends were not significant in Hispanic/Latino 
households, suggesting that cultural differences may insulate Hispanic/Latino 
households from resource disparities in marital status. Strong extended family 
networks or familismo in Mexican culture (Smith-Morris, Morales-Campos, 
Alvarez & Turner, 2012) may contribute to mediating stressors of a single-
headed household that lead to poverty.  
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In reference to households with a married respondent, Hispanic/Latino 
households with a single or divorced respondent were nearly two times more 
likely to be food insecure. This relationship, however, was not significant and 
became weaker in sequentially adjusted models, strengthening the notion of a 
more distal effect of marital status. Among White households, marital status was 
not significantly associated in any model, yet in all models, households with a 
respondent who reported being single were more likely to be food insecure than 
married households. In the fully adjusted models, White households with a 
widowed individual were much less likely to be food insecure than households 
with a married individual. This association may be explained by sampling bias. 
Many surveys collected from potentially widowed individuals were collected at 
senior living facilities and veteran’s halls, where vulnerable White widows may 
have been more likely to take advantage of supplemental nutrition programs. 
Number of children in the household was associated with food security 
status in Hispanic households; however, number of children was not associated 
with income. This finding suggests that the mechanisms by which the presence 
of children affects food security in Hispanic/Latino households occur in a non-
linear fashion, possibly bypassing an effect on household income. According to 
the hierarchical conceptual framework for this study, number of children could 
ultimately influence food security status through an effect on level of education, 
number of workers or type of work. The association between number of children 
and household income was much stronger among White households than 
Hispanic/Latino households. As number of children increased in White 
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households, income increased, possibly explaining the dissimilar trend in number 
of children and food insecurity. 
After adjustment for age, sex, education, marital status and number of 
children, Hispanic/Latino households with two or three children were more than 
six times as likely to be food insecure compared with households with no 
children. The fact that in the fully adjusted model, households with two to three 
children remained at the highest risk of being food insecure, even over 
households with six or more children, suggests that there may be a threshold 
effect in number of children among Hispanic/Latino households and food 
insecurity. There was a substantial difference between households with zero and 
one child and between households with one and two or three children; however 
after three children, households may acquire skills and coping mechanism that 
decrease their risk of food insecurity relative to households with only two or three 
children. This pattern was not duplicated in White households; in fact, having any 
number of children appeared to slightly decrease households’ odds of food 
insecurity. This relationship, although not significant, may have been a result of a 
high number of homeless respondents, without children, who self-identified as 
White. Sixty three White respondents identified as homeless, 92% without 
children, compared with 10 Hispanic/Latino respondents who were homeless, 
80% without children. 
Number of workers in the household was not associated with food 
insecurity in either Hispanic/Latino or White households, indicating that 
employment status per se, was not protective of food insecurity. National and 
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state-wide policies have been focused primarily on job creation and 
unemployment reduction (Office of Governor Jerry Brown, 2011); however, these 
results suggest that merely having a job is not enough. Employment as a 
determinant of food security may be associated through terms of the employment 
(e.g. working hours, salary, and benefit packages). In White households, having 
more workers was associated with decreased poverty, but this association did 
not hold in Hispanic/Latino households. This discrepancy in the association 
between worker number and poverty between White and Hispanic/Latino 
households is likely a result of differentials in mean per-person earnings by 
racial/ethnic group (United States Census Bureau, 2011a). In Hispanic/Latino 
households, type of employment impacted income and also made an important 
difference in food security status, highlighting the importance of terms of 
employment, especially among at-risk populations, as mediators of food security.  
Results from this study also suggest that other household characteristics 
were significantly associated with food insecurity. In Hispanic/Latino households, 
with every additional year of education, risk of household food insecurity 
decreased by 15% (95% CI 0.77-0.95) when adjusted for number of workers and 
type of work whereas this association was weak among White households. This 
demonstrates the differential impact, and indeed the real-life value, of education 
between at-risk Hispanic/Latino and White households. Increased education was 
also correlated with increased incomes in both groups. However, in each 
education category White households earned more income than their 
Hispanic/Latino counterparts. This inequality may point to ethnic differences in 
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employment opportunities. Specifically in San Luis Obispo County, the top 
industries of tourism and agriculture have historically employed many Hispanic 
/Latino residents (United States Census Bureau, 2011b) and generally offer 
lower paying jobs with limited benefits. 
As expected, per capita monthly income was associated with food security 
status in both Hispanic/Latino and White households. The relative importance of 
per capita monthly income remained in the fully adjusted models for both groups. 
With each increase in one hundred dollars of per capita monthly income, odds of 
food insecurity decreased in by 12% Hispanic/Latino households and 9% in 
White households. It is important to note that the majority of households were 
living near or below poverty, suggesting that among poor populations, small 
changes in income strongly impact risk for food insecurity. Notably, the effect 
size of these associations was similar in both ethnic groups, reflecting relatively 
homogenous economic situations between the groups, and the sampling strategy 
of targeting low-income groups. 
One limitation of this study was that some individual data was used in 
showing associations with household level food insecurity. While respondents 
were taken to be a representative of their household and it was assumed that 
individual-level attributes were related to some of the household-level attributes, 
this may have not always been the case. It was determined that having some 
information about the respondent, specific persons in the household, and the 
household as a unit, provided enough information to form conclusions about the 
household. Another limitation of the study was that in using a logistic regression 
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model to analyze odds, a dichotomous outcome variable had to be used, in this 
case, food insecure or not. Limiting food security status to only the two 
categories may have been less sensitive to differences in characteristics than the 
three category classification would have been. Because multiple variables were 
controlled for in later models of the logistic regression analysis, the number of 
observations decreased in later models, also making odds ratios less sensitive to 
detect differences between groups. 
One strength of the study was that a unique population was targeted for 
this investigation. Exclusively sampling at-risk, low-income households made it 
possible to assess the conditions and needs of a particular population within the 
County. This type of information is critical to improving community-level food 
security through local agencies. In addition to targeting vulnerable households, 
our study was successful in collecting substantial data from the Latino population 
in the County. More than half of the sample identified themselves as 
Hispanic/Latino and, more notably, nearly one third of all surveys were collected 
in Spanish by native Spanish speaking research assistants. Utilizing interviewer-
applied surveys by trained research assistants was another strength of the study 
because it removed reliance on reading skills and ensured quality data collection, 
and potentially more accurate responses from respondents. 
More research is needed on the cultural differences between other ethnic 
groups, and in different ecologies. While conclusions from this study can be used 
in better understanding Hispanic/Latino and White households, it is important to 
consider findings in the context of San Luis Obispo County, which, with its 
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distinctive demographics, may make it a special case. It would also be beneficial 
to investigate cross-cultural differences in survey response patterns to the USDA 
HFFSM and other measurements tools. Results from this study suggested there 
were differences in how marital status, number of children and number of 
workers impacted Hispanic/Latino households and White households, implying 
that food insecurity among different ethnic groups may manifest and be 
experienced in unique ways. For this reason, it would be valuable to determine if 
different ethnic groups interpret and respond to subjective questions about food 
security differently, and if patterns in their responses are apparent.  
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CHAPTER 6: CONCLUSION 
Comprehensive social and economic changes are what will ultimately 
improve food security in the United States. Several household characteristics 
determine household food security status and should be considered when 
approaching reform. In the case of marital status, number of children and number 
of workers, each either directly or indirectly affects food security. A hierarchical 
framework of these and other variables predict a series of associations; however 
those pathways are not necessarily ordered or linear. It is therefore important not 
to point to one characteristic as the cause of food insecurity, or to simply target 
one factor in policy strategies.  
In planning strategies and policy, it is also valuable to realize that the 
pathways by which household characteristics impact food security differ between 
Hispanic/Latino and White households. Different coping strategies and family 
support networks between racial/ethnic groups should be considered when 
assessing determinants of food insecurity. Defining social characteristics of racial 
and ethnic groups should be understood in regards to food insecurity to better 
customize intervention and policy strategies.  
Given the growing population of Hispanic/Latinos in the United States and 
specifically in California, it is critical to address key characteristics of culturally 
diverse groups to establish equity among populations. In ethnically diverse areas, 
such as California, notions of cultural pluralism can promote justice and respect 
among existing cultural groups. Recognizing the individuality as well as the 
80 
 
interdependence of different populations may help to bridge gaps in the structural 
and historical racism which compromise food security and overall health.  
Inclusive policies that merge social and economic issues, which consider 
the multiple determinants of food security in the broader socioeconomic context, 
may be more complex and could require more resources than one-dimensional 
strategies. However, this approach is likely to yield more return on investment 
than current strategies given that rates of food insecurity are increasing despite 
exorbitant spending on safety net programs. Establishing sustainable food 
security for all residents should be an economic and social priority for policy 
makers. With adequate food for an active and healthy life it is more likely that 
children will meet academic and developmental goals, families will experience 
better health and stronger relationships and communities will maximize 
productivity and future human capital. 
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APPENDIX E: Modified varaibles from the food security assessment for 
statistical analysis 
 
Modified variable Change Original variables used Notes 
Age (grouped) Categorized Age (continuous) Age groupings used in 
USDA food security 
reporting 
Monthly household income  Standardized Household income 
(monthly or annual) 
Monthly income was a 
more practical value for 
examining FPL’s etc. 
Per capita monthly income Created Monthly household 
income and total 
number of household 
members 
Total number of 
household members 
included the 
interviewee, spouse or 
partner, any children 
and any relatives or 
other adults living in the 
household 
Federal Poverty Level cut 
offs (100%, 130%, and 
185%) 
Created Monthly household 
income and total 
number of household 
members 
Incomes were classified 
based on 2011 HHS 
poverty guidelines 
Education level completed Categorized Years of school 
completed 
Reported number of 
years of school 
completed were 
grouped into standard 
US school education 
levels 
Marital status Categorized Marital status Those who reported 
being married or civil 
union, were combined 
into married/civil union 
as a matter of 
convention 
Number of children in the 
household 
Created Number of children, by 
age group, in the 
household  
Age of the children was 
not relevant in this 
analysis, therfore all 
ages were combind 
Number of workers in the 
household (grouped) 
Categorized Number of workers in 
the household 
(continuous) 
Any households 
reporting 3 or more 
workers were combind 
due to a low n value 
Food insecurity status Created 6 USDA HFSSM 
questions 
Questions were scored 
to establish status based 
on USDA HFSSM 
classifications 
 
Note. Only variables that were modified from their original form are included. Any variables discussed 
which are not listed here, were utilized directly as they were collected on the survey (see Methods 
section) 
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